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DIAMINO ALCOHOLS AND THEIR USE AS RENIN INHIBITORS 



The invention relates to novel amino alcohols, to processes for preparing the inventive 
compounds, to pharmaceutical preparations comprising them and to their use as active 
ingredients in medicaments, in particular as renin inhibitors. 

Amino-compounds showing renin-inhlbiting properties are known, for example from 
EP519433. 

Firstly, the present invention provides compounds of the general formula 



where 

Ri is a) hydrogen, hydroxyl or amino; or 

b) Ci-Cs-alkyI, Ca-Cs-cycloalkyI, CrCs-alkanoyl, Ci-Ce-alkoxycarbonyl, aryl-Co-C4-alkyl 
or heterocyclyl-Co-C4-alkyl, which radicals may be substituted by 1-4 Ci-Ca-alkyI, halogen, 
oxo, cyano, trifluoromethyl, Ci-Cs-alkoxy, Ci-Ca-alkoxycarbonyl, aryl or heterocyclyl; 
R2 is a) Ci-Cs-alkyI, Cs-Cs-cycloalkyl, Ci-C8-alkylsulphonyl, Cs-Ca-cycloalkylsulphonyl, aryl- 
Co-Ce-alkylsul phenyl, heterocyclylsulphonyl, C3-Ci2-cycloalkyl-Ci-C8-alkanoyl, aryl-Ci-Ca- 
alkanoyl, aryl-Cs-Cs-cycloalkanoyI, Ci-Cs-alkanoyI, Ci-Ca-alkoxycarbonyl, optionally N-mono- 
or N.N-di-Ci-Ca-alkylated carbamoyl-Co-Cs-alkyI, aryl-Co-C4-alkyl or heterocyc[yl-Co-C4-alkyl, 
which radicals may be substituted by 1-4 Ci-Ce-alkyI, Ca-Ca-cycloalkyI, Ca-Ce-cycloalkoxy, 
amino, Ci-6-alkylamino, di-Ci-e-alkylamino, CrCe-alkanoylamino, CrCa-alkoxy- 
carbonylamino, halogen, 0x0, cyano, hydroxyl, trifluoromethyl, CrCa-alkoxy, CrCa- 
alkoxycarbonyl, aryl or heterocyclyl; or 

b) together with Ri and the nitrogen atom to which they are bonded is a saturated or 
partly unsaturated, 4-8-membered, heterocyclic ring which may contain an additional 
nitrogen, oxygen or sulphur atom or an -SO- or -S02- group, and the additional nitrogen 
atom may optionally be substituted by Ci-Ca-alkyl, Ci-Ca-alkanoyI, Ci-Ca-alkoxycarbonyl, aryl 
or heteroaryl radicals, in which case this heterocyclic ring may be part of a bicyclic or tricyclic 
ring system having a total of up to 16 members and the second ring may also contain a 
nitrogen, oxygen or sulphur atom or an -SO- or -S02- group, and the nitrogen atom of the 
second ring may optionally be substituted by d-Ca-alkyl, d-Ca-alkanoyl, d-Ca-alkoxy- 




(I) 
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carbonyl, aryl or heterocyclyl radicals, and all ring systems mentioned may be substituted by 
1-4 Ci-Cs-alkyI, halogen, hydroxyl, oxo, trifluoromethyl, Ci-Cs-alkoxy, Ci-Cs-alkoxy-CrCs- 
alkyi, CrCa-alkoxy-d-Cs-alkoxy, Ci-Ca-alkoxycarbonylamino, Ci-Ca-alkanoylamino, Ci-Cb- 
alkylamino, N,N-di-Ci-C8-alkylamino, aryl-Co-C4-alkyl, aryloxy-Co-Q-alkyl, aryl-Co-C4-alkyl- 
CrCe-alkoxy, aryloxy-Co-C4-alkyl-Ci-C8-alkoxy, heterocycIyi-Co-C4-alkyl, heterocyclyloxy- 
Co-C4-alkyl, heteroaryl-Co-C4-alkyl-Ci-C8-alkoxy or heterocyclyloxy-Co-C4-alkyI-Ci-C8-alkoxy; 
Rs is hydrogen, Ci-C4-alkyl, Ci-C8-alkoxycarbonyl or Ci-Ca-alkanoyl; 
R4 is hydrogen, Ci-C4-alkyl, Ci-C8-alkoxycarbonyi or CrCs-alkanoyI; 

R5 is in each case independently hydrogen, Ci-C8-alkyl, or, together with the carbon atom to 
which they are bonded, are a Cs-Cs-cycloalkylidene radical; 
Re is hydrogen or hydroxyl; 

R, in each case independently, are 1-4 radicals selected from: 

hydrogen, halogen, Ci-Cs-alkyI, 3- to 8-membered cycloalkyi, polyhalo-Ci-C4-alkyl, C1-C4- 
alkoxy-Ci-C4-alkyl, Ci-C4-alkoxy-Ci-C4-alkoxy-Ci-C4-alkyl, 3- to 8-membered cycloalkoxy- 
Ci-C4-alkyl, hydroxyl, Ci-C8-alkanoyloxy-Ci-C4-alkyl, hydroxy-C2-C8-alkyl, C1-C4- 
alkylthio-CrC4-alkyl, Ci-C8-alkylsulphonyl-Ci-C4-alkyl, thia2X)lylthio-Ci-C4-alkyl, 
thiazolinylthio-Ci-C4-alkyl, imida2olylthio-Ci-C4-alkyl, optionally N-oxidized pyridylthio-Ci-C4- 
alkyl, pyrimidinylthio-Ci-C4-alkyl, optionally partially hydrogenated pyridyl- or N-oxidopyridyl- 
Ci-C4-alkyl, Ci-C4-alkylsulphonylamino-Ci-C4-alkyl, trifluoro-d-Cs-alkylsulphonyl- 
amino-Ci-C4-alkyl, pyn"olidino-Ci-C4-alkyl, piperidino-Ci-C4-alkyl, piperazino-Ci-C4-alkyl, 
N'-Ci-C4-alkylplperazino-CrC4-alkyl, N-C2-C8-alkanoylpiperazino-Ci-C4-alkyl, 
morpholino-Ci-C4-alkyl, thiomorpholino-Ci-C4-alkyl, S-oxothiomorpholino-Ci-C4-alkyl, S.S- 
dioxothiomorpholino-Ci-C4-alkyl, cyano-Ci-C4-alkyl, carboxy-Ci-C4-alkyl, Ci-C4-alkoxy- 
carbonyl-Ci-C4-alkyl, carbamoyl-Ci-Cs-alkyI, N-mono- or N,N-di-Ci-C4-alkylcarbamoyl-Ci-C4- 
alkyl, unsubstituted or mono-, di- or tri-Ci-C4-alkyl-, -Ci-C4-alkoxy-, -hydroxy-, -Ci-C4-alkyl- 
amino-, -di-Ci-C4-alkylamino-, -halogen- or -trifluoromethyl-substituted phenyl or naphthyl, 
hydroxy-Cs-Cs-alkoxy, halo-C2-C8-(hydroxy)alko5^, Ci-C8-alkylsulphonyl-Ci-C4-(hydroxy)- 
alkoxy, amino-Ci-C4-alkyl, Ci-C4-alkylamino-Ci-C4-alkyl, N, N-di-Ci-C4-alkylamino-CrC4- 
alkyI, N-Ci-C4-alkanoylamino-Ci-C4-alkyl, Ci-C8-alkoxycarbonylamino-Ci-C4-alkyl, optionally 
partially hydrogenated pyridyl- or N-oxidopyridyl-Ci-C4-alkyl, piperazino-Ci-C4-alkyl, N'-Ci-C4- 
alkylpiperazino-Ci-C4-alkyl, N-C2-C8-alkanoylpiperazino-CrC4-alkyl, morpholino-CrC4-alkyl, 
thiomorpholino-CrC4-alkyl, S-oxothiomorpholino-CrC4-alkyl, S,S-dioxothiomorpholino-Ci-C4- 
alkyl, amino-CrC4-alkoxy, Ci-C4-alkylamino-Ci-C4-alkoxy, N,N-di-CrC4-alkylamino-Ci-C4- 
alkoxy, Ci-C4-alkanoylamino-Ci-C4-alkoxy, Ci-C8-alkoxycarbonylamino-Ci-C4-alkoxy, C1-C6- 
alkanoyl-C2-C4-alkoxy which bears the alkanoyi group in a position higher than the 
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a-position, Ci-C8-alkoxy, 3- to 8-membered cycloalkoxy, C2-C8-alkenyloxy, 3- to 8-membered 
cycloalkoxy-Ci-C4-alkoxy, Ci-CB-alkoxy-Ci-Ca-alkoxy, CrC4-alkoxy-C2-C4-alkenyl, C2-C8- 
alkenyloxy-Ci-C4-alkoxy, Ci-C4-alkoxy-C2-C4-alkenyloxy, C2-C8-alkenyloxy-CrC4-alkyl, 
CrC4-alkylthio-Ci-C4-alkoxy, CrC8-alkylsulphonyl-Ci-C4-aIkoxy, CrC4-alkyIthio-Ci-C4- 
{hydroxy)alkoxy, unsubstituted or mono-, di- ortri-CrC4-alkyl-, -Ci-C4-alkoxy-, -hydroxy-, 
-Ci-C4-alkylamino-, -di-Ci-C4-alkylamino-, -halo- and/or -trifluoromethyl-substituted phenyl- or 
naphthyl-Ci-C4-alkoxy, polyhalo-CrC4-alkoxy, optionally partially hydrogenated pyridyl- or N- 
oxidopyridyl-CrC4-alkoxy, thiazolyl-Ci-C4-alkoxy, optionally N-oxidized morphollno-CrC4- 
alkoxy, thiazolyIthio-CrC4-alkoxy, thiazolinylthio-Ci-C4-alkoxy, Imidazolylthio-CrC4-alkoxy, 
optionally N-oxidized pyridylthio-Ci-C4-alkoxy, pyrimidinylthio-Ci-C4-alkoxy, amino-Ci-C4- 
alkoxy, Ci-C4-alkylamino-Ci-C4-alkoxy, N,N-di-Ci-C4-alkylamino-Ci-C4-alkoxy, C1-C8- 
alkanoylamino-Ci-C4-alkoxy, CrC8-alkylsulphonylamino-Ci-C4-alkoxy, trifluoro-Ci-C8- 
alkylsulphonyl-CrC4-aikoxy, pyrrolidino-Ci-C4-alkoxy, piperidino-Ci-C4-alkoxy, cyano-Ci-C4- 
alkoxy, carboxy-Ci-C4-alkoxy, Ci-C4-alkoxycarbonyl-Ci-C4"-alkoxy, carbamoyl-Ci-C4-alkpxy, 
N-Ci-C8-alkylcarbamoyl-CrC4-alkoxy or N-mono- or N,N-di-Ci-C4-alkylcarbamoyl-Ci-C4- 
alkoxy, carboxy-Ci-C4-alkyl, Ci-C4-alkoxycarbonyl-Ci-C4-alkyl, carbamoyi-Ci-Ca-alkyl, 
N-mono- or N,N-di-Ci-C4-alkyIcarbamoyl-Ci-C4-alkyl, carboxy-Ci-C4-alkoxy, C1-C4- 
alkoxycarbonyl-Ci-C4-alkoxy, carbamoyl-Ci-Cs-alkoxy, N-Mono- or N,N-di-Ci-C4- 
alkylcarbamoyl-Ci-C4-alkoxy, Ci-C4-alkylamino or N,N-di-Ci-C4-alkylamino, 
and salts thereof, preferably pharmaceutically usable salts thereof. 

Aryl, and aryl in, for example, aryl-Co-C4-alkyl, aryloxy-Co-C4-alkyl, aryl-Co-C4-alkyI-Ci-C8- 
alkoxy, aryloxy-Co-C4-alkyl-Ci-C8-alkoxy, aryl-Cs-Cs-cycloalkanoyI, aryl-Ci-Ca-alkanoyI and 
aryl-Co-C8-alkylsulphonyl, contains generally 1-14, preferably 6-10 carbon atoms, and is, for 
e^^mple, phenyl, indenyl, e.g. 2- or 4-indenyl, or naphthyl, e.g. 1- or 2-naphthyl. Preference is 
given to aryl having 6-10 carbon atoms, in particular phenyl or 1- or 2-naphthyL The radicals 
mentioned may be unsubstituted or mono- or polysubstituted, for example mono- or 
disubstituted, for example by Ci-Ga-alkyI, Ca-Ca-cycloalkyI, Cs-Ca-cycloalkoxy, amino, Ci^- 
alkylamino, di-Ci-e-alkylamino, Co-Ce-alkylcarbonylamino, halogen, 0x0, cyano, hydroxyl, 
trifluoromethyl, d-Ca-alkoxy, CrCa-alkoxycarbonyl, aryl or heterocyclyl, and the substituent 
may be in any position, for example in the o-, m- or p-position of the phenyl radical, or in the 3- 
or 4-position of the 1- or 2-naphthyl radical, and a plurality of identical or different substituents 
may also be present. 

Aryl-Co-C4-alkyl is, for example, phenyl, naphthyl or benzyl. 
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Aryl-Co-Ca-alkylsulphonyl is one of the aryl radicals mentioned which is bonded to the rest of 
the compound either via a sulphonyl group or via a Ci-Cs-all^lsulphonyl group, for example 
phenylsulphonyl, benzylsulphonyi or phenyldimethylenesulphonyl. 

Heterocyclyl contains generally from 4 to 8, in particular from 5 to 7, ring atoms, and may 
also have 1 or 2 fused -on phenyl or cycloalkyi radicals, or else be present as a spiro 
compound. Examples include pyrrolidino, piperidino, pyridinyl, piperazino, morpholino, 
thiomorpholino, ftjranyi, tetrahydroiuranyl, pyranyl, tetrahydropyranyl, thiazolyl, oxazolyl, 
imidazolyl, indolinyi, isoindolinyl, 2,3-dihydrobenzimidazolyl, 1,2,3,4-tetrahydroquinolyl, 
1 ,2,3,4-tetrahydroisoquinolyl, 1 ,2,3,4-tetrahydro-1 ,3-benzodiazinyl, 1 ,2,3,4-tetrahydro-1 ,4- 
benzodiazinyi, 3,4-dihydro-2H-1,4-benzoxazinyl, 3,4-dihydro-2H-1 ,4-benzothiazinyl, 3,4- 
dihydro-2H-1 ,3-benzothiazinyl, 3,4,5,6,7,8-hexahydro-2H-1 ,4-benzoxazinyl, 3,4,5,6,7,8- 
hexahydro-2H-1,4-benzothiazinyl, 9-azabicyclo[3.3.1]non-9-yl, 1-azepan-1-yl, 2,8- 
diazaspiro[4.5]dec-8-yl, octahydroisoindol-2-yl, 4-azatricyclo[5.2.1.0^'®]dec-4-yl, 3- 
azabicyclo[3.2-1]oct-3-yl, 3,7-diazablcyclo[3.3.1]non-3-yl, 3-azabicyclo[3.3.1lnon-3-yl, 8- 
azabicyclo[3.2.1]oct-8-yI, 3-azabicyclo[3.2.2]non-3-yl, 2,3,4,5-tetrahydro-1 H-1-benz[6,7- 
b]azepinyl and 5,6-dihydrophenanthridinyL The radicals mentioned may be unsubstituted or 
N-substituted and/or C-substituted, in which case in particular 1 , 2 or 3 substituents may be 
present. 

In jthe case of nitrogen heterocycles, the heterocyclyl radicals may be^ bonded either via the 
nitrogen or via a ring carbon. 

Heterocyclylsulphonyl is one of the heterocyclyl radicals mentioned which is bonded to the 
rest of the compound via a sulphonyl group. 

Halogen is, for example, fluorine, chlorine, bromine or iodine, preferably fluorine and 
chlorine. 

Carbamoyl-Co-Cs-alkyI is, for example, carbamoyl, carbamoylmethyl, 2-carbamoylethyl, 
3-carbamoylpropyl, 2-(3-carbamoyl)propyl, 2-carbamoylpropyl, 3-(1 -carbamoyl)propyl, 

2- (2-carbamoyl)propyl, 2-carbamoyl-2-methylpropyl, 4-carbamoylbutyl, 1-carbamoylbutyl, 
1-(1 -carbamoyl-2-methyl)butyl, 3-(4-carbamoyI-2-methyl)butyl. 

3- to 8-membered cycloalkoxy is preferably 3-, 5- or 6-membered cycloalkoxy, such as 
cyciopropyloxy, cyclopentyloxy, cyclohexyloxy. 

3- to 8-membered cycloalkyi is preferably 3-, 5- or 6-membered cycloalkyi, such as 
cyclopropyl, cyclopentyl, (^clohexyl. 
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C3-Ci2-cycloalkyl-Ci-C8-alkanoyl is one of the cycloalkyi radicals mentioned wliich is bonded 
to tlie rest of the compound via a Ci-Ca-alkanoyi group, for example adamantylformyl, 
cyclobutylformyL cyclopentylformyl, cyclohexylformyl, cyclohexyl-acetyl, 2-cyclopentyl- 
2-methylpropionyl, 2-cyclohexylpropionyl, 3-cyclohexylpropionyl or 2-cyclohexyl-2-methyl- 
propionyl. 

Ca-Cs-cycloalkylsulphonyl is, for example, cyclopentylsulphonyl, cyclohexylsulphonyl or 
cycloheptylsulphonyl, and also cyclopropylsul phony!, cyclobutylsulphonyl or q/clooctyl- 
sul phenyl. 

N.N-di-CrCe-alkylamino is, for example, dimethylamino, N-methyl-N-ethylamino, 
diethylamino, N-methyl-N-propylamino or N-butyl-N-methylamino. 

N,N-di-Ci-C8-alkylcarbamoyl-Co-C8-alkyI is, for example, carbamoyl, 2-dimethylcarbamoyl- 
ethyl, 3-dimethyIcarbamoylpropyl, 2-dimethylcarbamoylpropyl, 2-(dimethylcarbamoyI)- 

2- methylpropyl or 2-(1-dimethyIcarbamoyl)-3-methylbu1yl. 

Ci-C8-alkanoyl is in particular Ca-Ce-alkanoyi, such as acetyl, propionyl, butyryl, isobutyryl or 
pivaloyl. 

Ci-Ce-alkanoylamino is, for example, formylamino, acetylamino or pivaloylamino. 

Ci-Ce-alkylamino is, for example, Ci-C^-alkylamino, such as methylamino, ethylamino, 
propylamine, butylamino, Isobutyiamlno, sec-bulylamino or tert-butylamino. 

Ci-Cs-alkylcarbamoyl-Co-Cs-alkyI is, for example, N-Ci-C8-alkylcarbamoyl-Ci-C4-alkyl, such 
as methyl- or dimethylcarbamoyl-Ci-C4-alkyl, for example methylcarbamoyi methyl, 2-methyl- 
carbamoylethyl, 3-methylcarbamoylpropyl or in particular 2-methylcarbamoyl-2-methylpropyL 

Ci-C8-alkoxy is, for example, d-Cs-alkoxy, such as methoxy, ethoxy, propyloxy, 
isopropyloxy, butyloxy, isobutyloxy, sec-butyloxy, tert-butyloxy or peniyloxy, but may also be 
a hexyloxy or heptyloxy group. 

Ci-C8-alkoxycarbonyl is preferably C2-C5-alkoxycarbonyl, such as methoxycarbonyl, ethoxy- 
carbonyl, propyloxycarbonyl, isopropyloxycarbonyl, bulyloxycarbonyl, isobutyloxycarbonyl, 
sec-butyloxycarbonyl ortert-butyloxycarbonyl. 

Ci-C8-alkoxy-Ci-C8-alkoxy is, for example, 2-methoxy-, 2-ethoxy- or 2-propylo)qrethoxy, 

3- methoxy- or 3-ethoxypropyIoxy or 4-methoxybutyloxy, in particular 3-methoxypropyloxy or 

4- methoxybu1yloxy. 
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Ci-C4-alkoxy-Ci-C4-alkoxy-Ci-C4-alky| Is, for example, Ci-C4-alkoxy-Ci-C4-alkoxy-Ci-C4-alkyI, 
such as 2-methoxy-, 2-ethoxy- or 2-propyloxyethoxymethyl, 2-(2-methoxy-, 2-ethoxy- or 
2-propyloxyethoxy)ethyl, 3-(3-methoxy- or 3-ethoxypropyloxy)propyl or 4-(2-methoxy- 
butyloxy)bulyl, in particular 2-{3-methoxypropyloxy)ethyl or 2-(4-methoxybutyloxy)ethyL 

CrCs-alkoxy-CrCs-alkyI is, for example, ethoxymethyl, propyloxymethyl, butyloxymethyl, 
2-methoxy-, 2-ethoxy- or 2-propyloxyethyl, 3-methoxy- or 3-ethoxypropyl or 4-methoxybutyl, in 
particular 3-methoxy propyl or 4-methoxybutyl . 

Ci-Ca-alkyI may be straight-chain or branched, and is, for example, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, or a pentyl, hexyl or heptyl group. 

Ci-Cs-alkylsuiphonyl is, for example, methylsul phenyl, ethylsulphonyl, propylsulphonyl, 
isopropylsulphonyl, butylsulphonyl, isobutyisulphonyl, sec-butylsulphonyl, tert-butylsul phenyl, 
or a pentyl-, hexyl-, heptyl- or octylsulphonyl group. 

Depending on the presence of asymmetric carbon atoms, the inventive compounds may be 
present in the form of isomer mixtures, especially as racemates, or in the form of pure 
isomers, especially of optical antipodes. 

Salts of compounds having salt-forming groups are in particular acid addition salts, salts with 
bases or, in the presence of a plurality of salt-forming groups, in some cases also mixed salts 
or internal salts. 

Salts are primarily the pharmaceutically usable or nontoxic salis of compounds of the 
formula I. 

Such salts are formed, for example, from compounds of the formula I with an acidic group, 
for example a carboxyl or sulpho group, and are, for example, the salts thereof with suitable 
bases, such as nontoxic metal salts derived from metals of group la, lb, Ila and lib of the 
Periodic Table of the Elements, for example alkali metal, in particular lithium, sodium or 
potassium salts, alkaline earth metal salts, for example magnesium or calcium salts, and also 
zinc salts or ammonium salts, including those salts which are formed with organic amines, 
such as optionally hydroxy-substituted mono-, di- or trialkylamines, in particular mono-, di- or 
tri(lower alkyl)amines, or with quaternary ammonium bases, for example methyl-, ethyl-, 
diethyl- or friethylamine, mono-, bis- or tris(2-hydroxy(lower alkyl))amines, such as ethanol-, 
diethanol- or triethanolamine, tris(hydroxymethyl)methylamine or 2-hydroxy-tert-butylamine, 
N,N-di(lower alkyl)-N-(hydroxy(lower alkyl))amine, such as N,N-di-N-dimethyl-N-(2-hydroxy- 
ethyl)amine, or N-methyl-D-glucamine, or quaternary ammonium hydroxides, such as tert-- 
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butylammonium hydroxide. The compounds of the formula I having a basic group, for 
example an amino group, may form acid addition salts, for example with suitable inorganic 
acids, e.g. hydrohalic acid such as hydrochloric acid, hydrobromic acid, sulphuric acid with 
replacement of one or both protons, phosphoric acid with replacement of one or more 
protons, e.g. orthophosphoric acid or metaphosphoric acid, or pyrophosphoric acid with 
replacement of one or more protons, or with organic carboxylic, sulphonic, sulpho or 
phosphonic acids or N-substituted sulphamic acids, e.g. acetic acid, propionic acid, glycolic 
acid, succinic acid, maleic acid, hydroxymaleic acid, methylmaleic acid, Himaric acid, malic 
acid, tartaric acid, gluconic acid, glucaric acid, glucuronic acid, citric acid, benzoic acid, 
cinnamic acid, mandelic acid, salicylic acid, 4-aminosali(^lic acid, 2-phenoxybenzoic acid, 

2- acetoxybenzoic acid, embonic acid, nicotinic acid, isonicotinlc acid, and also amino acids, 
for example the a-amino acids mentioned above, and also methanesulphonic acid, 
ethanesulphonic acid, 2-hydroxyethanesulphonic acid, ethane-1 ,2-disulphonic acid, 
benzenesulphonic acid, 4-toluenesul phonic acid, naphthalene-2-sulphonic acid, 2- or 

3- phosphoglycerate, glucose 6-phosphate, N-cyclohexylsuIphamic acid (with formation of 
cyclamates) or with other acidic organic compounds such as ascorbic acid. Compounds of 
the formula I with acidic and basic groups may also form internal salts. 

For the isolation and purification, pharmaceutically unsuitable salts may also find use. 

Prodrug derivatives of the compounds described in the present context are derivatives 
thereof which, on in vivo application, release the original compound by a chemical or 
physiological process. A prodrug may be converted to the original compound, for example, 
when a physiological pH is attained or by enzymatic conversion. Prodrug derivatives may, for 
example, be esters of freely available carboxylic acids, S- and O-acyl derivatives of thiols, 
alcohols or phenols, and the acyl group is as defined in the present context. Preference is 
given to pharmaceutically usable ester derivatives which are converted by solvolysis in 
physiological medium to the original carboxylic acid, for example lower alkyi esters, 
cycloalkyi esters, lower alkenyl esters, benzyl esters, mono- or disubstituted lower alkyI 
esters such as lower a>-(amino, mono- or dialkylamino, carboxyl, lower alkoxycarbonyl)-alkyl 
esters or such as lower a-(alkanoyloxy, alkoxycarbonyl or dialkylaminocarbonyl}-alkyl esters; 
as such, pivaloyloxymethyl esters and similar esters are utilized in a conventional manner. 

Owing to the close relationship between a free compound, a prodrug derivative and a salt 
compound, a certain compound in this invention also encompasses its prodrug derivative 
and salt form, where these are possible and appropriate. 
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The compounds of the formula (I) also include those compounds In which one or more atoms 
are replaced by their stable, non-radioactive isotopes; for example, a hydrogen atom by 
deuterium. 

The compounds of the formula (I) and their pharmaceutically usable salts have inhibiting 
action on the natural enzyme renin. The latter passes from the kidneys into the blood and 
there brings about the cleavage of angiotensinogen to form the decapeptide angiotensin I 
which is then cleaved in the lung, the kidneys and other organs to the octapeptide 
angiotensin II. Angiotensin II increases the blood pressure both directly by arterial 
constriction and indirectly by the hormone aldosterone which inhibits the release of the 
sodium ion from the adrenal glands, which is associated with a rise in the extracellular liquid 
volume. This rise can be attributed to the action of angiotensin II itself or of the heptapeptide 
angiotensin Hi formed therefrom as a cleavage product. Inhibitors of the enzymatic activity of 
renin bring about a reduction in the formation of angiotensin I and, as a consequence 
thereof, the formation of a smaller amount of angiotensin 11. The reduced concentration of 
this active peptide hormone is the immediate cause of the hypotensive action of renin 
inhibitors. 

One experimental method of detecting the action of renin inhibitors is by means of in vitro 
tests, in which the reduction of the formation of angiotensin I in different systems (human 
plasma, purified human renin together with synthetic or natural renin substrate) is measured. 
One in vitro test which is used is the one according to Nussberger et. al (1987) J. 
Cardiovascular Pharmacol., Vol. 9, p. 39-44 which follows. This test measures the formation 
of angiotensin I in human plasma. The amount of angiotensin I formed is detemiined in a 
subsequent radioimmunoassay. Which action inhibitors have on the formation of angiotensin 
I is tested in this system by the addition of different concentrations of these substances. The 
ICso refers to that concentration of the particular inhibitor which reduces the formation of 
angiotensin I by 50%. The compounds of the present invention exhibit inhibiting actions in 
the in vitro systems at minimum concentrations of about 10"^ to about 10"^^ mol/1. 

In salt-depleted animals, renin inhibitors bring about a blood pressure decrease. Human 
renin differs from renin of other species. To test inhibitors of human renin, primates 
(marmosets, Callithrixjacchus) are used, because human renin and primate renin are 
substantially homologous in the enzymatically active region. One in vivo test which is used is 
as follows: the test compounds are tested on normotensive marmosets of both genders and 
having a body weight of about 350 g which are conscious, able to move freely and in their 
normal cages. Blood pressure and heart rate are measured using a catheter in the 
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descending aorta and recorded radiometricaliy. The endogenous release of renin Is 
stimulated by the combination of a 1 -week low-salt diet with a single intra-muscular injection 
of iurosemide {5-(aminosulphonyl)-4-chloro-2-[(2-furanylmethyl)amino]benzoic acid) 
(5 mg/kg). 16 hours after the injection of furosemide, the test substances are administered 
either directly into the femoral artery by means of an injection cannula or into the stomach by 
gavage as a suspension or solution, and their effect on blood pressure and heart rate was 
evaluated. The compounds of the present Invention effectively reduce blood pressure In the 
in vivo test described at doses of about 0.003 to about 0.3 mg/kg i.v. and at doses of about 
0.3 to about 30 mg/kg p.o. 

The compounds of the present invention may find use for the treatment of hypertension, 
congestive heart failure, cardiac hypertrophy, cardiac fibrosis, cardiomyopathy postinfarction, 
complications resulting from diabetes, such as nephropathy, vasculopathy and neuropathy, 
disorders of the cardiac vessel, restenosis after angioplasty, increased intraocular pressure, 
glaucoma, abnormal vascular growth, hyperaldosteronism, states of anxiety and cognitive 
disorders. 

The compound groups mentioned below are not to be regarded as closed, but rather parts of 
these compound groups may be exchanged with one another or with the definitions given 
above or omitted in a sensible manner, for example to replace general by more specific 
definitions. 

The invention relates preferably to compounds of the formula I where 
Ri is a) hydrogen; or 

b) Ci-Cs-alkyI or Cs-Cs-cycloalkyI; 
R2 is a) CrCe-alkyl, Cs-Ca-cycloalkyI, Ci-Cs-alkanoyI, heterocyclyl-Ci-Cs-alkanoyI, C3-C12- 
cycloalkyl-CrCa-alkanoyl or aryl-Ci-Cs-alkanoyI, which radicals may be substituted by 1-4 
CrCa-alkyl, Ci.6-alkylamino, cyano, halogen, hydroxyl, d-Ce-alkanoylamino, Ci-Cs-alkoxy- 
carbonylamino, Ci-Cs-alkoxy, 0x0, trifluoromethyl or aryl; or 

b) together with Ri and the nitrogen atom to which they are bonded are a saturated or 
partly unsaturated, 4-8-membered, heterocyclic ring which may contain an additional 
nitrogen or oxygen atom, in which case the additional nitrogen atom may optionally be 
substituted by Ci-Cs-alkyI or CrCs-alkanoyl, and this heterocyclic ring may be part of a 
bicyciic or tricyclic ring system having a total of up to 16 ring members and the second ring 
may also contain a nitrogen or oxygen atom, in which case the nitrogen atom of the second 
ring may optionally be substituted by CrCs-alkyI or Ci-Cs-alkanoyI, and all ring systems 
mentioned may be substituted by 1-4 Ci-Ca-alkyI, hydroxyl, 0x0, Ci-Cs-alkoxy, Ci-C8-alkoxy- 
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Ci-C8-aikoxy, Ci-Cs-alkanoylamino, Ci-Cs-alkoxycarbonylamIno or aryIoxy-C(rC4-alkyI-Ci-C8- 
alkoxy; 

R3 is hydrogen; 
R4 is hydrogen; 

Rq are each independently hydrogen or Ci-Cs- alkyl; 
Re is hydrogen; 

R are each independently 1-4 radicals selected from: 

hydrogen, Ci-Cs-alkyI, halogen, trifluoromethyl, CrC4-alkoxy-Ci-C4-alkyl, Ci-C4-alkoxy-CrC4- 
alkoxy-Ci-C4-alkyl, Ci-Ca-alkoxy, Ci-C4-alkoxy-Ci-C4-alkoxy, 
and pharmaceutically usable salts thereof. 

Particular preference is given in each case to those compounds of the formula i where at 
least one, for example one, two or preferably all three, asymmetric carbon atoms of the main 
chain have the stereochemistry (In each case "S") shown in the formula la 



R 




where the substituents are each as defined above, and pharmaceutically usable salts 
thereof. 

The compounds of the formula (I) may also be prepared in optically pure form. The 
separation into antipodes may be effected by methods known per se, either preferably at a 
synthetically earlier stage by salt formation with an optically active acid, for example (+}- or 
(-) mandelic acid and separation of the diastereomeric salts by firactbnal crystallization, or 
preferably at a rather later stage by derivatlzation with a chiral auxiliary building block, for 
OKample (+)- or (-)-camphanoyl chloride, and separation of the diastereomeric products by 
chromatography and/or crystallization and subsequent cleavage of the bond to the chiral 
auxiliary. To determine the absolute configuration of the piperidine present, the pure 
diastereomeric salts and derivatives may be analysed with common spectroscopic methods, 
of which X-ray spectroscopy on single crystals constitutes a particulariy suitable method. 

The compounds of the formula (I) or formula (la), and their pharmaceutically usable salts 
may find use as medicines, for example in the form of pharmaceutical preparations. The 
pharmaceutical preparations may be administered enterally, such as orally, for example in 
the form of tablets, coated tablets, sugar-coated tablets, hard and soft gelatine capsules, 
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solutions, emulsions or suspensions, nasally, for example in the form of nasal sprays, 
rectally, for example in the form of suppositories, or transdermally, for example in the form of 
ointments or patches. The administration may also be parenteral, such as intramuscular or 
intravenous, for example in the form of injection solutions. 

To prepare tablets, coated tablets, sugar-coated tablets and hard gelatine capsules, the 
compounds of the formula (I) or formula (la), and pharmaceuticaily usable salts thereof, may 
be processed with pharmaceuticaily inert, inorganic or organic excipients. Such excipients 
used, for example for tablets, coated tablets and hard gelatine capsules, may be lactose, 
corn starch, or derivatives thereof, talc, stearic acid or salts thereof etc. 

Suitable excipients for soft gelatine capsules are, for example, vegetable oils, waxes, fats, 
semisolid and liquid polyols, etc. 

Suitable excipients for preparing solutions and syrups are, for example, water, polyols, 
sucrose, invert sugar, glucose, etc. 

Suitable excipients for injection solutions are, for example, water, alcohols, polyols, glycerol, 
vegetable oils, bile acids, lecithin, etc. 

Suitable excipients for suppositories are, for example, natural or hardened oils, waxes, fats, 
semisolid or liquid polyols, etc. 

The pharmaceutical preparations may additionally also comprise preservatives, solubilizers, 
viscosity-increasing substances, stabilizers, wetting agents, emulsifiers, sweeteners, 
colorants, flavourings, salts for altering the osmotic pressure, buffers, coatings or 
antioxidants. They may also comprise other therapeutically valuable substances. 

The present invention further provides the use of the compounds of the formula (I) or formula 
(la), and the pharmaceuticaily usable salts thereof, in the treatment or prevention of 
hypertension and heart failure, and also glaucoma, cardiac infiarction, kidney failure and 
restenoses. 

The compounds of the formula (I) or formula (la), and the pharmaceuticaily usable salts 
thereof, may also be administered in combination with one or more agents having 
cardiovascular action, for example a- and p-blockers such as phentolamine, phenoxy- 
benzamine, prazosin, terazosin, tolazlne, atenolol, metoprolol, nadolol, propranolol, timolol, 
carteolol etc.; vasodilators such as hydralazine, minoxidil, diazoxide, nitroprusside, 
flosequinan etc.; calcium antagonists such as amrinone, bencyclan, diltiazem, fendiline. 
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flunarizine, nicardipine, nlmodipine, perhexilene, verapamil, gallopamil, nifedipine etc.; ACE 
inliibitors such as ciiazapril, captopril, enalapril, lisinopril etc.; potassium activators such as 
pinacidil; anti-serotoninergics such as ketanserin; thromboxane-synthetase inhibitors; neutral 
endopeptidase inhibitors (NEP inhibitors); angiotensin 11 antagonists; and also diuretics such 
as hydrochlorothiazide, chlorothiazide, acetazolamide, amiloride, bumetanide, benzthiazide, 
ethacrynic acid, furosemide, indacrinone, metolazone, spironolactone, triamteren, 
chlorthalidone etc.; sympatholytics such as methyldopa, clonidine, guanabenz, reserpine; 
and other agents which are suitable for the treatment of hypertension, heart failure or 
vascular diseases in humans and animals which are associated with diabetes or renal 
disorders such as acute or chronic renal failure. Such combinations may be employed 
separately or in preparations which comprise a plurality of components. 

Further substances which can be used in combination with the compounds of the formulae (I) 
and (la) are the compounds of classes (i) to (ix) on page 1 of WO 02/40007 (and also the 
preferences and examples further listed therein) and the substances specified on pages 20 
and 21 of WO 03/027091 . 

The dose may vary within wide limits and has of course to be adapted to the individual 
circumstances in each individual case. In general, for oral administration, a daily dose of 
about 3 mg to about 3 g, preferably about 10 mg to about 1 g, for example about 300 mg, per 
adult (70 kg), divided into preferably 1-3 individual doses which may, for example, be of 
equal size, may be appropriate, although the upper limit specified may also be exceeded if 
this should be found to be appropriate; typically, children receive a lower dose according to 
their age and body weight. 

The compounds of the formula (I) or formula (la) may be prepared in an analogous manner 
to preparative processes known from the literature. The starting materials to carry out the 
preparative processes are described, for example, in EP 0678503. The inventive compounds 
of the formula I and salts of such compounds having at least one salt-forming group are 
obtained by processes known per se, for example by 
a) condensing a compound of the formula II 




(H) 
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where R, R3, R4> R5 and Re are each as defined above or a salt thereof with a compound of 
the formula R1R2NH (III) where Ri and R2 are each as defined above, in the course of which 
free functional groups in the reaction components with the exception of the groups taking 
part in the reaction are present in protected form, and detaching protecting groups present. 
In cases where Ri and R2 are a saturated or partly unsaturated oxo-substituted heterocyclic 
ring (for example lactams) and strong bases are used as a reagent, the alkoxide formed by 
epoxide opening may react with one of the protecting groups present (e.g. N-Boc) and form 
an oxazolidinone which may be cleaved to give the product, for e)@mple with lithium 
hydroxide, or 

b) condensing a compound of the formula II 



reducing the azfdo group to amino and then, depending on the definitions of Ri and R2, 
mono- or dialkylating, mono- or diacylating, and also optionally sulphonylating the amino 
group, in the course of which free functional groups present in the reaction components with 
the exception of the groups taking part in the reaction are present in protected form, and 
detaching protecting groups present, or 
c) condensing a compound of the formula IV 



where R, R31 R5 and Re are each as defined above or a salt thereof with cyanide or 
nitromethane, reducing the nitrite group or nitro group to amino, and then, depending on the 
definitions of Ri and R2, mono- or dialkylating, mono- or diacylating, and also optionally 
sulphonylating the amino group, in the course of which free lunctional groups present in the 
reaction components with the exception of the groups taking part in the reaction are present 
in protected form, and detaching protecting groups present. 




(H) 



where R, R3, R4, R5 and Re are each as defined above or a salt thereof with an azide. 




(IV) 
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Compounds of the formula II can be prepared in an analogous manner to preparative 
processes known from tiie literature, for example by 
a) condensing a compound of tlie formula IV 



where R, R3, R4> R5 and Rq are each as defined above or a salt thereof with methylide (see, 
for example, in Tet. Lett. 30(40), 5425-5428, 1989), in the course of which free functional 
groups present in the reaction components with the exception of the groups taking part in the 
reaction are present in protected form, and detaching protecting groups present, or 
b) epoxidizing a compound of the formula V 



where R, R3, R4, R5 and Re are each as defined above or a salt thereof (see, for example, in 
J. Med. Chem. 35(1 0)i^ 1685-1 701, 1992 and J. Org. Chem. 59(3), 653-657, 1994), in th^*^ 
course of which free functional groups present in the reaction components with the exception 
of the groups taking part in the reaction are present in protected form, and protecting groups 
present are detached, or 
c) dihydroxylating a compound of the formula V 



where R, R3, R4, R5 and Re are each as defined above or a salt thereof, tosylating the 
primary alcohol and subsequently admixing with a base such as potassium hydroxide (see, 
for example in WO 03050073), in the course of which free functional groups present in the 
reaction components with the exception of the groups taking part in the reaction are present 
in protected form, and detaching protecting groups present, or 




(IV) 




(V) 




(V) 
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d) preparing an activated ester from a compound of the formula VI 



R 




where R, Rq, R4J R5 and Re are each as defined above or a salt thereof and admixing it with 
diazomethane, admixing the diazoicetone with 48% HBr, and then reducing the bromoketone 
and subsequently admixing it with a base such as potassium hydroxide (see, for example, in 
WO 03050073), in the course of which free functional groups present in the reaction 
components with the exception of the groups taking part in the reaction are present in 
protected form, and detaching protecting groups present. 

Details of the specific preparation variants can be taken from the examples. 

The examples which follow illustrate the present invention. All temperatures are reported in 
degrees Celsius, pressures in mbar. Unless stated otherwise, the reactions take place at 
room temperature. The abbreviation "Rf = xx (A)" means, for example, that the Rf value xx is 
determined in the solvent system A. The ratio of solvents relative to one another is always 
reported in parts by volume. Chemical names for end products and intermediates were 
generated with the aid of the program AutoNom 2000 (ai{tomatic nomenclature). 

Thin-film chromatography eluent systems: 

A dichloromethane-methanol-25% cone, ammonia = 200:20:1 
B dichloromethane-methanol-25% cone, ammonia = 40: 1 0: 1 
C dichloromethane-methanol-25% cone, ammonia = 200:10:1 
D dichloromethane-methanol-25% cone, ammonia = 
E dichioromethane-methanol-water-conc. acetic acid = 1 50:54: 10:1 
HPLC gradients on Hypersil BDS C-18 (5 um); column: 4 x 125 mm 

I 90% water710% acetonitrile* to 0% water*/100% acetonitrile* In 5 minutes + 2.5 minutes 
(1 .5 ml/min) 

II 95% water*/5% acetonitrile* to 0% waterV100% acetonitrile* in 40 minutes (0.8 ml/min) 
*: containing 0.1% trifluoroacetic acid 

The following abbreviations are used: 

Rf ratio of distance travelled by a substance to separation of the eluent front from the 
start point in thin-film chromatography 
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Rt retention time of a substance in HPLC (In minutes) 
m.p. melting point (temperature) 

General method A: f N-BOC deprotection) 

A solution of 0.2 mmol of "N-BOC derivative" in 2 ml of 4N HCI/dibxane is stirred at O^^C over 
2-6 hours. The reaction mixture is admixed with dioxane, frozen in liquid nitrogen and 
[yophilized under high vacuum overnight. The title compound is obtained from the residue. 

Example 1: 




3(SVAmino-5(SVr4-methoxv-3-(3"methoxvpropoxv)benzvl1-6"methvl-1--piperidin-1-vl-heptan- 

2(SVol dihvdrochloride 

Analogously to method A„p..255 g of tert-bulyl {1(S)-(1(S)-hydroxy-2-piperidin-1-ylethyl)-3(S)^,i: 
[4-methoxy-3-(3-methoxypropoxy)benzyq-4-methylpentyl}carbamate is used to prepare the 
title compound. 

The starting materials are prepared as follows: 

a) tert-Butvl f 1 (SV(1 fSVhvdroxv-2-piperidin-1 -vIethvlVSf S Vf4-methoxv-3-(3- 
methoxvpropoxv)benzvn-4-methvlpentvl>carbamate 

A solution of 0.25 g of tert-butyl {3(S)-[4-methoxy-3-(3-methoxypropoxy)benzyl]-4-methyl- 
1(S)-(R)-oxiranylpentyi}carbamate in 4 ml of isopropanol and 0.99 ml of piperidine is stirred 
at ZO^'C over 1 hour. The reaction mixture is concentrated by evaporation, and the residue is 
admixed with water and extracted with tert-butyl methyl ether (2X). The combined organic 
phases are washed with water and brine, dried over sodium sulphate and concentrated by 
evaporation. The title compound is obtained from the residue by means of flash 
chromatography (S102 60F) as a colourless oil. Rf = 0.24 (9:1 dichloromethane-methanol); 
Rt= 17.40 (gradient II). 
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b) tert-Butvl f3(S)-r4-rnethoxv>3'-(3-methoxvpropoxv)benzvll-4-methvl-^1 f SVf RV 
oxiranvlpentvllcarbamate 

3.87 g of trimethylsulphoxonium iodide and 1.98 g of potassium tert-butoxide are stirred 
under high vacuum overnight, admixed with 24 ml of tetrahydrofuran and subsequently 
cooled to A solution of 4.00 g of tert-butyl {1(S)-formyl-3(S)-[4-methoxy-3-(3- 
methoxypropoxy)benizylH-methylpentyl}carbamate [CAS 172900-83-3] in 24 ml of dimethyl 
sulphoxide is added dropwise. After 2 hours, the reaction mixture is partitioned between 
water and tert-butyl methyl ether and the aqueous phase is extracted once more with tert- 
butyl methyl ether (2X). The combined organic phases are washed successively with water 
(3X) and brine, dried over sodium sulphate and concentrated by evaporation. The title 
compound is obtained from the residue first by means of flash chromatography (Si02 60F) 
and then by means of crystallization (hexane) as white crystals. Rf = 0.43 (1 :1 EtOAc- 
heptane); Rt = 21,90 (gradient II); m.p. SO-es^'C. 

Example 2: 




1-f3rS)-Amino-2(S)-hvdroxv-5(SVf4-methoxv-3-f3"methoxvpropoxv)benzvn-6- 
methvlheptvltoiperidin-2-one hvdrochloride 

A solution of 0.050 g of 1 -(4(SH2(S)-[4-methoxy-3-(3-methoxypropoxy)benzyl]-3- 
methylbulyI}-2-oxooxazolidin-5(S)-ylmethyl)piperidin-2-one and 0.050 g of lithium hydroxide 
hydrate in 1.5 ml of ethanol and 1.5 ml of water is stirred at 100*^0 over 2 hours. The reaction 
mixture is cooled to room temperature, poured onto ice-water and extracted with ethyl 
acetate (3X). The combined organic phases are dried over sodium sulphate and 
concentrated by evaporation. The title compound is obtained from the residue by means of 
flash chromatography (Si02 60F) as the free base. This is dissolved in 0.5 ml of dioxane, 
admixed with 20 pi of 4N HCI/dioxane, frozen in liquid nitrogen and lyophilized under high 
vacuum overnight. The title compound is obtained from the residue. 
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The starting materials are prepared as follows: 

a) 1-(4(SH2(SVr4-Methoxv-3-(3-niethoxvpropoxv)benzvn-3-rnethvlbutvlV-2-oxoox^^ 
5(S)-vlmethvOpiperidin-2-Qne 

A mixture of 0.1 15 g of piperidin-2-one and 0.136 g of potassium tert-butoxide in 3 ml of 
dimetliyl sulphoxide is stirred at room temperature over 30 minutes, admixed witli 0.25 g of 
tert-butyl {3(S)-[4-metlioxy-3-{3-metlioxypropoxy)benzyl]-4-metliyl-1 (S)-{R)- 
oxiranylpentyl}carbamate (font size changed from Aria! 10 to 11) (Example lb) and 
subsequently stirred lurther at room temperature overnight. The reaction mixture is poured 
onto ice-water and extracted with tert-butyl methyl ether (2X). The combined organic phases 
are washed successively with water and brine, dried over sodium sulphate and concentrated 
by evaporation. The title compound is obtained from the residue by means of flash 
chromatography (Si02 60F) as a yellow oil. Rf = 0.33 (95:5 dichloromethane-methanol); 
Rt = 3.94 (gradient i). 

According to the processes described in Examples 1 and 2, the following compounds are 
prepared in an analogous manner: 

Examples: 

3 3(S)-amino-1-(cis-2.6-dimethvlpiperidin-1-vn-5(SH4-methoxv-3-(3- 
methoxvpropoxv)benzvn-6-methvlheptan-2(S)-ol dihvdrochloride 

4 1-(3(S)-amino-2(SVhvdroxv-5(S)-r4-methoxv-3-(3-methoxvpropoxv)benzvn-6- 
methvlheptvl}pvrrolidin-3(SVol dihvdrochloride 

5 1-f3(S\-amino-2fS)-hvdroxv-5fS)-r4-methoxv-3-(3-methoxvpropoxv)benzvn-6- 
methvlheptvltovrrolidin-3(R)-ol dihvdrochloride 

6 N-n-f3(S)-amino-2(S)-hvdroxv-5-r4-methoxv-3-(3-methoxvpropoxv)ben2vn-6- 
methvlheptvl>Pvrrolidin-3(S)-vnacetamide hvdrochloride 

7 N-(1-f3(S)-amino-2(S)-hvdroxv-5(S)-r4-methoxv-3-(3-methoxvpropoxv)benzvll-6- 
methvlheptvllpvrrolidin-3(RVvnacetamide hvdrochloride 

8 3(S)-amino-5(SVr4-methoxv-3-(3-methoxvpropoxv)benzvn-6-methvl-1-morpholin"4- 
ylheptan-2(S)-ol dihvdrochloride 

9 3(S)-amino-1-azepan-1-vl-5(SH4-methoxv-3-(3-methoxvpropoxv)benzvn-6- 
methvlheptan"2(SVol dihydrochloride 

10 1-f3(S)-amino-2(S)-hvdroxv-5(S)-r4-methoxv-3-(3-methoxvpropoxv)benzvn-€" 
methvlheptvllazepan-2-one hvdrochloride 
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ll 3(SVamino--5(SH4"methoxv-3-f3"me11ioxvpropQxy)benzvn-6-methv^ 
methvlpiperidin-1 -vOheptan-2(S)-ol dihvdrochloride 

12 3(SVamino-5(SVr4-methQxv-3-(3-methoxvpropoxy)benzvn-6-methv^ 
methvlpiperidin-l -vl)heptan-2(SVol dihvdrochloride 

13 3(SVarnino-5(S)-r4"methoxv-3-(3-nr>ethoxvpropoxv)benzvl1-6"methvl"1-(3fR,SV 
methvlpiperidin-1 -vnheptan-2(S Vol dihvdrochloride 

14 3fS)-amino-5(SVr4"methoxv-3"f3-methoxvpropoxv)benzvn-6-rnethvl-1-(4- 
methvlpiperldin-1-vl)heptan-2(SVol dihvdrochloride 

15 3(S)-amino-5(SVr4-niethoxv-3-(3-nfiethoxvpropoxv^ben2vi1-1-(3(S)-niethoxvp 
1 -vl)-6-methvlheptan-2(S)-ol dihvdrochloride 

16 3(SVamino-5(SW4"nriethoxv-3-(3-methoxvpropoxv)benzvll-1-(3fRVme 
1 "vn-6"nniethvlheptan-2(S)-ol dihvdrochloride 

17 3(SVamino-1-dirnethvlarnino-5(S)-r4-nriethoxv-3-(3-methoxvpropoxv)benzvn-6- 
methvlheptan-2(S)-ol dihydrochloride 

18 3(SVammo-1-isobutvlamino-5fSVr4-rnethoxv-3-(3-rnethoxvpropoxv)benzvn-6- 

methvlheptan-2(S)-ol dihydrochloride 

19 3(S)-amino-1 -azetidin-l "Vl"5(S)-r4-methoxv"3-f3-methoxvpropoxv)benzvn-6" 
methvlheptan-2(S)-ol dihvdrochloride 

20 3(S)-amino-1 "benzvlamino-5( S Vr4-methoxv-3-(3-methoxvpropoxv)ben2vn-6" 
methvlheptan-2fS)-ol dihvdrochloride 

21 3(S)-arnino-1-fbenzvlrnethvlaniinoV5(S)-r4-nriethoxv-3-f3-nriethoxvpropoxv)benzv^ 
methvlheptan-2(SVol dihvdrochloride 

22 3(S)-amino-5(SK4-methoxv-3-f3-rnethoxvpropoxv)ben2^n-6-nriethvl-1-Pvrrolidin 
vlheptan-2(S)-ol dihydrochloride 

23 3(S)-arnino-lHSOpropvlarnino-5(S)-r4-rnethoxv-3-(3-methoxvpropoxv)benzyn-6- 
methvlheptan-2(S)"Ol dihvdrochloride 

24 3(S)-amino-1--cvdoprQPvlanriino-6(S)-r4"methoxv-3-(3"rnethoxvpropoxv)benzvl^^^ 
methvlheptan-2(SVol dihvdrochloride 

25 3(SVaniinO"1-ethvlamino-5fSVr4-methoxv--3-f3-methoxvpropoxv)benzvn-6- 
methvlheptan-2(S)-ol dihvdrochloride 

26 3(S)-amino-1-diethvlarnino-5(SVr4-methoxv-3-(3-methaxvpropoxv)benzvn^ 
methvlheptan-2(SVol dihvdrochloride 

27 3(SVamino-1-tert-butvlamino-^(SVr4"methoxv-^-(3-methoxvpropoxv)ben^ 
methvlheptan-2(SVol dihvdrochloride 
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28 3fSVaminQ-1-cvcloDentvlamino-5fSVr4-methoxv-3-(3-methoxvDropoxv)benzvll-^^ 
methvlheptan-2(SVol dihvdrochloride 

29 3(SVamino-5(S)-[4-methoxv-3-(3-methoxvpropoxv)benzvn-6-methvl-1- 
propvlaminoheDtan-2(S)-ol dihvdrochloride 

30 3(SVamino-1"risopropvlmethvlamino)-5(S)-r4-methoxV"3-(3-methQxvpropoxv)ben^^^ 
6-methvlheptan-2(SVol dihvdrochloride 

31 3(SVarninO"1-n-ethvlpropvlarninoV5(S)-r4-methoxv-3-f3-methoxvpropoxvtoenzvl1-6- 
methvlheptan-2(SVol dihvdrochloride 

32 3(SVamino-1"(benzvlisopropvlaminoV5(SVr4-niethoxv-3-(3-methoxvpropoxv)benzvn^ 

6"methvlheptan"2(S)-ol dihydrochloride 

33 3(SVamino--1-fovclopropvlmethvlamino)-5fSVr4-methoxV"3-(3" 
methQxvpropoxv)benzvn"6-methvlheptan-2(SVoI dihydrochloride 

35 3(SVamino-1-nsopropvl-(2-methoxvethvnamino1-5(SVr4-methoxv-3-(3- 
methoxvpropoxv)benzvn-6-methvlheptan-2(S)-ol dihvdrochloride 

37 3(S)-amino-5(SU4-niethoxv-3-(3-niethoxvpropoxvlbenzvl1-6-methvl-1-f2(SV 
trifluoromethvlpvrrolidin-l -vnheptan-2(S)-Ql dihvdrochloride 

40 3(S Vamino-1 -f2(RVethvlPViTOiidin-1 -v»-5(S)-r4-methoxv-3-f3- 
methoxvpropoxv)benzvn"6-methvlheptan-2(S)-ol dihvdrochloride 

41 3(SVamino-1-((SVsec-butvlarninoV5(S)44-rnethoxv-3-(3-methoxypropoxv)benzvll^ 
methvlheptan-2(S)-ol dihvdrochloride 

42 3(S)-amino-1((RVsec-buMamino)-5fS)-r4-nr>ethoxv-3-f3-methoxvpropoxv)benzvl1^ 
methvlheptan-2(S)-ol dihvdrochloride 

43 3f SVamino-^fS Vr4-methoxv-3-(3-methoxvpropoxv)ben2vn-6-methvl-1-( 1 (RV 
nnethvlpentvlamino)heptan-2(SVol dihvdrochloride 

44 3(S Vamino-5(SVr4-rnethoxv-3-f3-methoxvpropoxv)benzvn-6"methvl-1 -(1 (Sy 
methvlpentvlamino)heptan-2fSVol dihvdrochloride 

45 3rSVamino-5(SVr4-methoxv-3-(3-methoxvpropoxv)benzvll-6-methvl"1 -(1 (S)- 
methvlhexvlamino)heptan-2(SVol dihvdrochloride 

46 3(Sl-amino-5(SVr4-methoxv-3-(3"methoxvpropoxv)benzvl1-1-(2S)- 
methoxvmethvlpvnrolidin-l -vn"6-methvlheptan-2(S)-ol dihvdrochloride 

47 3(S)-amino-5(SVr4-methoxV"3-(3-methoxvpropoxv)benzvlM-(2R)- 
methoxvmethvlPvrrolidin-1 -vn-6-methvlheptan-2(SVol dihvdrochloride 

48 3(SVamino-5fSVr4-methoxv-3-(3-methoxvpropoxv)benzvn-6-rnethvl-1-(1(RV 
methvlhexvlamino)heptan-2(SVol dihvdrochloride 
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49 3fSVaminoH5(SVr4-methoxV"3-(3-methoxvpropoxv)ben2vn-6-methvl-1-(2(RV 

propvlpviTOlidin-1 -vnheptan-2(S)-ol dihydrochloride 
55 3(SVamino-5(SVr4-methQxV"3-(3-methoxypropoxv)benzvn-6-methvl-1-fth 

vlamino)heptan-2(SVol hydrochloride 

57 2(SH3(S)-amino-2(S)-hvdroxv-5fSVr4-methoxv-3-f3-methoxvpropoxv)benzvl1-^^ 
methylheptvlaminolpropionamide dihydrochloride 

58 243fSVamino-2(SVhydroxV"5fS)-r4-methoxy-3--(3-rnethoxypropoxv)benzyn-6-- 
methvlheptvlaminoTacetamide dihydrochloride 

77 3{S)-amino-1 -(1.1 ■dimethvlpropvlaminoV5(S)-r4-metho)€y-3-(3- 
methoxypropoxy)benzyll-6-methv[heptan"2(SVol dihydrochloride 

78 3(S)-amino-1 -(1 -ethyl-1-methylpropylaminoV5(S)-r4-methoxy-^-f3" 
methoxypropoxy)benzvn-6-methylheptan-2(SVQl dihydrochloride 

Example 34: 




N-f3(SVAmlno-2(SVhvdroxv-5(SVr4-methoxy"3-(3-rnethoxvpropoxvlbenzylT-6-methylhep^^ 
N-methylacetamide hydrochloride 

Analogously to method A, 0.050 g of tert-butyl {1{S)-[2-(acetylmethylamino)-1(S)- 
hydroxyethyl]-3{S)-[4-methoxy-3-(3-methoxypropoxy)benzyl]-4-methylpentyl}carbamate is 
used to prepare the title compound. 

The starting material is prepared as follows: 

a) tert-Butyl f 1 (S)-r2-(acetylmethylaminoV1 f SVhydroxyethyn-3(S)-r4-methoxy-3-f3- 

methoxypropoxv^benzylM-methylpentyltearbamate 
A solution of 0.050 g of tert-butyl {3{S)-[4-methoxy-3-(3-methoxypropoxy)benzyl]-4-methyl- 
1(S)-(R)-oxiranylpeniyl}carbamate (Example 1b) in 1.0 ml of isopropanol and 0.10 ml of 
methylamine is stirred at 60^*0 oyer 2 hours. The reaction mixture is concentrated by 
eyaporation to dryness. The residue is dissolved in 2 ml of dichloromethane, admixed 
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successively with 0.017 ml of pyridine and 0.026 ml of acetic anhydride and stirred at room 
temperature over 1 hour. The reaction solution is admixed with water and extracted with tert- 
butyl methyl ether (2X). The combined organic phases are washed successively with 
1M HCI, water and brine, dried over sodium sulphate and concentrated by evaporation. The 
title compound is obtained from the residue by means of flash chromatography (Si02 60F) 
as a slightly yellowish oil. Rf = 0.13 (95:5 dichloromethane-methanol); Rt = 4.47 (gradient I). 

E)^mple 36: 




N-l3fSVAmino-2fSVhvdroxv-5fSVr4-methoxv-3-(3-methoxvpropoxv)benzvn-6- 
methvlheptvDacetamide hvdrochloride 

Analogously to method A, 0.026 g of tert-butyl {1(SH2-acetylamino-1(S)-hydroxyethyl)-3(S)- 
[4-methoxy-3-(3-methoxypropoxy)ben^ll-4-methylpentyl}carbamate is used to prepare the 
title compound. 

The starting materials are prepared as follows: 

a) tert-Butvl f 1 rSW2-acetvlamino-1 f SVhvdroxvethvl)-3(S)-r4-methoxv-3-(3- 

methoxypropoxv)benzvn-4-methvlpentvl)carbamate 
The solution of 0.040 g of tert-butyl {1(SH2-amino-1(S)-hydroxyethyl)-3{SH4-methoxy-3-(3- 
methoxypropoxy)ben2ylH-methylpentyl}carbamate in 2 ml of dichloromethane is admixed 
successively with 0.007 ml of pyridine and 0.01 1 ml of acetic anhydride and stirred at room 
temperature over 1 hour. The reaction solution is admixed with water and extiacted with tert- 
butyl methyl ether (2X). The combined organic phases are washed with 1M HCI, water and 
brine, dried over sodium sulphate and concentrated by evaporation. The title compound is 
obtained from the residue by means of flash chromatography (SI02 60F) as a colourless oil. 
Rf = 0.37 (200:20:1 dichloromethane-methanol-25% cone, ammonia); Rt = 17.25 
(gradient II). 
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b) tert-Butvl f 1 (SV(2-amlno-1 f S V-hvdroxvethvn-3(S Vr4-methoxv-3-f3- 
methoxvpropoxv^benzvlM-methvlpentvllcarbamate 

The solution of 0.185 g of tert-butyl {1 (SH2-azido-1 (S)-hydroxyethyl)-3(S)-[4-methoxy-3-(3- 
methoxypropoxy)benzyl]-4-methylpentyl}carbamate in 6 ml of methanol is hydrogenated in 
the presence of 0.037 g of 1 0% Pd/C over 2 hours. The reaction mixture is clarified by 
filtration and concentrated by evaporation. The title compound is obtained from the residue 
by means of flash chromatography (Si02 60F) as a slightly greyish oil. Rf = 0.08 (200:20:1 
dichloromethane-methanol-25% cone, ammonia); Rt = 15.47 (gradient II). 

c) tert-Butvl f 1 (SV(2-azido-1 (S Vhvdroxvethvl)-3(S)-r4-methoxv-3-(3- 
methoxvpropoxv^benzvlM-methvlpentvltcarbamate 

The solution of 3.10 g of tert-butyl {3(S)-[4-methoxy-3-(3-methoxypropoxy)benzyl]-4-methyl- 
1 (S)-(R)-oxiranylpentyl}carbamate (Example 1 b) in 64 mi of methanol is admixed with 1 .04 g 
of sodium azide and 0.62 g of ammonium chloride and stirred at reflux over 6 hours. The 
reaction solution is cooled, poured onto ice-water and extracted with tert-butyl methyl ether 
(2X). The combined organic phases are washed successively with water and brine, dried 
over sodium sulphate and concentrated by evaporation. The title compound is obtained from 
the residue by means of flash chromatography (Si02 60F) and subsequent crystallization 
(diisopropyi ether) as white crystals. Rf = 0.29 (1:2 EtOAc-heptane); Rt = 21.60 (gradient II). 
m.p. 98-99°C. 

Example 39: 




N-f3(SVAmino-2(S)-hvdroxv-5(SVr4-methoxv-3-(3-methoxvpropoxv)benzvn-6-methvlheptvll- 
N-isopropvlformamide hydrochloride 

Analogously to method A 0.031 g of tert-butyl {1(S)-[2-(formylisopropylamino)-1(S)- 
hydroxyethyl]-3(S)-[4-methoxy-3-(3-methoxypropoxy)ben2yl]-4-methylpentyl}cart)amate is 
used to prepare the title compound. 
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The starting material is prepared as follows: 

a) tert-Butvl f 1 f SVr2-(formvlisopropvlamlno>-1 (S)-hvdroxvethvll-3(S Vr4-methoxv-3-(3- 

methoxvpropoxv)benzvn-4-methvlpentvllcarbamate 
A solution of 0.030 g of tert-butyl {3(SH4-methoxy-3-(3-metho)cypropoxy)benzyl]-4-methyl-- 
1{S)-(R)-oxiranylpentyl}carbamate (Example 1b) in 1.0 ml of isopropanol and 0.165 ml of 
isopropylamine is stirred at BO^C over 2 hours. The reaction mixture is concentrated by 
evaporation to dryness. The residue is dissolved in 1 .22 ml of dichloromethane, admixed 
successively with 0.006 ml of pyridine and 0.013 g of 4-nitrophenyi formate and stirred at 
room temperature over 1 hour. The reaction solution is admixed with water and extracted 
with tert-butyl methyl ether (2X). The combined organic phases are washed with 1M HCI, 
water and brine, dried over sodium sulphate and concentrated by evaporation. The title 
compound is obtained from the residue by means of flash chromatography (Si02 60F) as a 
slightly yellowish oil. Rf = 0.51 (95:5 dichloromethane-methanol). 

Example 51: 




1 -f 3( SVAmlno-2f syh vdroxv-5f S Vr4-methoxV"3"(3-methoxvpropoxv)benzvn-6- 
methvlheptvltovfrolidin-2-one hvdrochlorlde 

Analogously to method A 0.028 g of tert-butyl {1(SH1(S)-hydroxy-2-(2-oxopyrrolidin-1- 
yl)ethyl]-3(S)-[4-methoxy-3-(3-methoxypropoxy)benzyll-4-methylpentyl}carbamate is used to 
prepare the title compound. 

The starting material is prepared as follows: 

a) tert-Butvl f 1 (SVn (SVhvdroxv-2-(2-oxopvrrolidin-1 -vnethvl1-3(S)-r4-methoxv-^-(3- 

methoxvpropoxv)benzvn-4-methvlpentvl)carbamate 
A solution of 0.025 g of tert-butyl {3(S)-[4-methoxy-3-(3-methoxypropoxy)ben2yll-4-methyl- 
1(S)-(R)-oxiranyipentyl}carbamate (Example 1b) in 0.50 ml of isopropanol is admixed 
successively with 0.027 g of 4-aminobutyric acid and 0.13 ml of 1M NaOH and stirred at 
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60''C over 3 hours. The reaction mixture Is cooled to O'^C and admixed with 0.13 ml of 
1 M HCI and concentrated by evaporation to dryness. The residue is dissolved in 2.5 ml of 
dichloromethane, admixed successively with 0.016 g of N,N-dicyclohexylcarbodiimide and 
0.012 mg of 1 -hydroxybenzotriazole, and stirred at room temperature over 18 hours. The 
reaction solution is admixed with 1 M sodium hydrogencarbonate solution and extracted with 
ethyl acetate (2X). The combined organic phases are washed with brine, dried over sodium 
sulphate and concentrated by evaporation. The title compound is obtained from the residue 
by means of flash chromatography (Si02 60F) as a colourless oil. Rf = 0.32 (200:20:1 
dichloromethane-methanol-25% cone, ammonia); Rt = 4.51 (gradient I). 

E)^mple 52: 




N-f3(S)"Amino-2(S)-hvdroxv-5(S)-r4-methoxv-3-(3"methoxvpropoxv)benzvn-6- 
methvlheptvllbenzamide hvdrochloride 

Analogously to method A 0.025 g of tert-butyl {1(SH2-benzoylamino-1(S)-hydroxyethyl)- 
3(S)-[4-methoxy-3-(3-methoxypropoxy)benzyl]-4-methylpentyl}carbamate is used to prepare 
the title compound. 

The starting material is prepared as follows: 

a) tert-Butvl i 1 (S)-f2-benzovlam!no-1 (S)-hvdroxvethvn-3(S)-r4-methoxv-3-(3- 

methoxvpropoxv)benzvlM-methvlpentvl>carbamate 
The solution of 0.025 g of tert-butyl {1(SH2-amlno-1(S)-hydroxyethyl)-3(S)-[4-methoxy-3-(3- 
methoxypropoxy)ben2yl]-4-methylpentyl}carbamate (Example 36b) and 0.8 ml of 
dichloromethane is admixed successively with 0.006 ml of triethylamine and 0.007 ml of 
benzoyl chloride and stirred at room temperature over 1 hour. The reaction solution is 
admixed with water and extracted with tert-butyl methyl ether (2X). The combined organic 
phases are washed successively with water and brine, dried over sodium sulphate and 
concentrated by evaporation. The title compound is obtained from the residue by means of 
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flash chromatography (Si02 60F) as a colourless oil. Rf = 0.74 (200:20:1 dichloromethane-- 
methanol-25% cone, ammonia); Rt = 5.01 (gradient I). 

Example 56: 




N-(3(S)-Amino-2fS)-hvdroxv-5(S)-r4-methoxv-3-f3-methoxvpropoxv)benzvn-6-methvlheptvl>- 
2,2-dimethvlpropionamide hydrochloride 

Analogously to method A 0.010 g of tert-butyl {1(S)-[2-(2,2-dimethylpropionylamino)-1(S)- 
hydroxyethyl]-3(S)-[4-methoxy-3-(3-methoxypropoxy)benzyl]-4-methylpentyl}carbamate is 
used to prepare the title compound. 

The starting material is prepared as follows: 

a) tert-Butvl f 1 (S)-r2-(2,2HjimethvlpropionvlaminoV1 (SVhvdroxvethvn-3fSVr4-methoxv-3-f3- 

methoxvpropoxv)ben2:vn"4-methvlpentvl)carbamate 
The stirred solution of 0.025 g of tert-butyl {1(S)-(2-amino-1(S)-hydroxyethyl)-3(S)-[4- 
methoxy-3-(3-methoxypropoxy)benzyl]-4-methylpentyl}carbamate (Example 36b) and 
0.230 ml of ethyl acetate is admixed at O^'C successively with 0.230 ml of 2M sodium 
carbonate solution and 0.007 ml of pivaioyi chloride, and stirred at room temperature over 
another 4 hours. The reaction solution is admixed with water and extracted with ethyl acetate 
(2X). The combined organic phases are washed successively with water and brine, dried 
over sodium sulphate and concentrated by evaporation. The title compound is obtained from 
the residue by means of flash chromatography (Si02 60F) as a colouriess oil. Rf = 0.61 
(200:20:1 dichloromethane-methanol-25% cone, ammonia); Rt = 5.05 (gradient I). 

Example 60: 
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1-(3(SVAmino-2(S)-hvdrQxv-5(SVr4-methoxv-3-f3-methoxvproDoxv)benzvll--6- 

methvlheptvlltetrahvclroDvrimidin-2-one hydrochloride 

Analogously to method A 0.018 g of tert-butyl {1(SH1(S)-hydroxy-2-(2- 

oxotetrahydropyrimidm-1-yl)ethyl]-3{S)-[4-methoxy-3-(3-rnethoxypropoxy)benzyl]^^ 
methylpentyl}carbamate is used to prepare the title compound. 

The starting material is prepared as follows: 

a) tert-Butvl f 1 ( SVn (S Vhvdroxv-2-f2-oxotetrahvdropvrimidin-1 -vhethvll-Sf S Vr4-methoxv-3- 
(3-methoxvpropoxv)beri2vll-4-methvlpentvllcarbamate 

The solution of 0.035 g of tert-butyl {1(S)-[1(SHtert-butyldimethylsilanyloxy)-2-(2- 
oxotetrahydropyrimidin-1"yl)ethyl]-3{S)-[4-methoxy-3-(3-methoxypropoxy)benzyl]-4- 
methylpentyl}carbamate in 0.65 ml of tetrahydrofuran is admixed with 0.064 ml of 1M 
tetrabutylammonium fluoride (in tetrahydrofuran) and stirred at room temperature over 18 
hours. The reaction solution is admixed with water and extracted with tert-butyl methyl ether 
(2X). The combined organic phases are washed with brine, dried over sodium sulphate and 
concentrated by evaporation. The title compound is obtained from the residue by means of 
flash chromatography {Si02 60F) as a colouriess oil. Rf = 0.36 (200:20:1 dichloromethane- 
methanol-25% cone, ammonia); Rt = 4.44 (gradient I). 

b) tert-Butvl f 1 (SVn (SVfteri:-butvldimethvlsilanvloxvV2-f2-oxotetrahvdropvrimidin-1 -vnethvll- 
3(S)-3-r4-methoxv-(3-methoxvpropoxv)benzvn-4-methvlpentvl)carbamate 

The stirred solution of 0.042 g of teri:-butyl {1(S)-[2-(3-aminopropylamino)-1(S)-hydroxyethyl]- 
3(S)-[4-methoxy-3-(3-methoxypropoxy)benzyll-4-methylpentyl}carbamate in 1 .2 ml of 
dichloromethane is cooled to O^'C and admixed successively with 0.035 g of 2,6-lutidine and 
0.054 g of tert-butyldimethylsilyl trifluoromethanesulphonate. The reaction mixture Is stirred 
at 0*^0 over 2 hours, poured onto water and extracted with dichloromethane (3X). The 

* 

combined organic phases are washed with water and dried over sodium sulphate. The filtrate 
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is adjusted to pH 8.0 with imidazole, admixed witti 0.013 g of N,N-carbonyldiimidazole and 
stirred at room temperature over 48 hours. The reaction mixture is concentrated by 
evaporation and the title compound is obtained from the residue by means of flash 
chromatography (Si02 60F) as a yellowish oil. Rf = 0.38 (200:20:1 dichloromethane- 
methanol-25% cone, ammonia). 

c) tert-Butvl f 1 (SVr2-f3-amlnopropylaminoM (SVhvdroxvethvn-3f S)-r4-methoxv-3-(3- 

methoxvpropoxv)benzvn^-methvlpentvl)carbamate 
A solution of 0.050 g of tert-butyl {3{S)-[4-methoxy-3-(3-methoxypropoxy)benzyl]-4-methyi- 
1(S)-(R)-oxiranylpentyl}carbamate (E)^mple lb) in 1.0 ml of isopropanol and 0.071 ml of 1,2- 
diaminopropane is stirred at 60^*0 over 3 hours. The reaction mixture is concentrated by 
evaporation and the title compound is obtained from the residue by means of flash 
chromatography (Si02 60F) as a colourless oil. Rf = 0.15 (40:10:1 dichloromethane- 
methanol-25% cone, ammonia); Rt = 3.70 (gradient I). 

Example 65: 




N-f3(SVAmino-2(S)-hvdroxv-5(S)-r4-methoxv-3-(3-methoxvpropoxv)benzvn-6-methvlheptvll- 

3- chloro-2.2HJimethylpropionamide hydrochloride 

Analogously to method A, 0.022 g of tert-butyl {1 (S)-I2-(3-chloro-2,2- 
dimethylpropionylamino]-1(S)-hydroxyethyl}-3(S)-[4-methoxy-3-{3-methoxypropoxy)benzyl]- 

4- methylpentyl}carbamate is used to prepare the title compound. 

The starting material is prepared as follows: 

a) tert-Butvl f1(S)-r2-(3-chloro-2,2-dimethvlpropionvlamino1-1(S)-hvdroxvethvll-3(S)-[4- 

methoxv-3-(3-methoxypropoxv)benzyll-4-methylpentyl}carbamate 
A solution of 0.016 g of 3-chloro-2,2-dimethylpropionicacid in 1 ml of dichloromethane is 
admixed at 0"* with 0.020 ml of 1-chloro-N,N-trimethylpropenylamine and the reaction solution 
is stirred at 0°C over another 1 hour. The reaction mixture is concentrated by evaporation 



wo 2005/070877 



PCT/EP2005/050272 



-29- 

and the residue Is dissolved in 0.5 ml of etiiyl acetate. The solution is added to a mixture of 
0.025 g tert-butyl {1(S)-(2-acetylamino-1(S)-hydroxyethyl)-3{S)-[4-methoxy-3-(3- 
methoxypropoxy)benzylM-methylpentyl}carbamate (Example 36b) in 0.5 ml of ethyl acetate 
and 1 ml of saturated aqueous sodium carbonate solution, and the reaction mixture is stirred 
at room temperature over 1 hour. The reaction solution Is admixed with water and extracted 
with ethyl acetate (2X). The combined organic phases are washed successively with water 
and brine, dried over sodium sulphate and concentrated by evaporation. The title compound 
is obtained from the residue by means of flash chromatography (Si02 60F) as a yellowish oil. 
Rf = 0.24 (3:2 EtOAc-heptane); Rt = 5.14 (gradient I). 

According to the processes described in Examples 34, 36, 39, 51, 52, 56, 60 and 65, the 
following compounds are prepared in an analogous manner: 

Examples: 

38 N-l3(S)^mino-2(SVhvdroxv-5fS)-f4-methoxv-3-(3-methoxvpropoxv)benzvn-6- 
methylheptvlVN-isopropvlacetamide hydrochloride 

53 N-f3(S)-amino-2fSVhvdroxv-5(SVr4"methoxv-3-f3-methoxvpropoxv)benzvn-6- 
methvlheptvlV-2-methoxvbenzamide hydrochloride 

54 1"f3fSVamino-2(S)-hydroxy-5(S)-r4-methoxy-3-(3-methQxvpropoxy)benzvn-6- 
methvlheptyl1'-4(RVhvdroxvpyrrolidin-2-one hydrochloride 

59 N-f3(SVamino-2(S)-hydroxy-5(SVr4-methoxy-3-(3-methoxypropoxy)benzvll-6- 
methylheptyl>isobutyramide hydrochloride 

61 N-{3(SVamino-2(S)"hydroxv-5fSV|'4-methQxv-3-(3-methoxvprQpoxv^benzvn~6- 
methvlheptvl>adamantine-1 -carboxamide hydrochloride 

62 N-f3(S)-amino-2(SVhydroxv-5fSVr4-methoxv-3-(3-methoxypropoxv)ben2yn-6- 
methvlheptylV-2.2.N-trimethylpropionamide hydrochloride 

63 N-(3(S)-amino-2(SVhydroxv-5fSVr4-methoxy-3-(3-methoxypropoxy)benzyn-6- 
methylheptyll-N-ethyl-2.2-dimethvlpropionamide hydrochloride 

64 N-f3(SVamino-2(S)-hydroxv-5(SVr4-methoxy-3-(3-methoxypropoxy)benzyn-6- 
methylheptyl>-2-ethvlbutyramide hydrochloride 

66 N-{3(S)-amino-2(SVhvdroxv-5(S)-[4-methoxy-3-(3-methoxypropoxy)benzyl]-6- 
methylheptvl)"2"methoxyace1amide hydrochloride 

67 3-f3fS)-amino-2(S)-hvdroxv-5fS)~[4>methoxv-3-(3>methoxvpropoxv)benzvI1-6- 
methylheotyll-l .l-dimethvlurea hydrochloride 
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68 N-f3(SVamino-2(S)-hvdroxv-5(S)-[4-methoxv-3-(3"methoxvDrQPoxv)benzvlV6- 
methvlheptvlV-2"hvclroxv-2-methvlpropionamide 

70 N43(S)-amino-2(S)-hvdroxv-5(SVr4-methoxy-3-(3"methoxvprQPQxv)benzvn"6- 
methvlheptvlVI-methvlcvclopropanecarboxamide hydrochloride 

71 N-(3(SVamino-2(SVhvdroxv-5fS)-r4-methoxv-3-'(3-rnethoxvpropoxv)benzvn-'6- 
methvlheptvlV-1 -methvlcvctohexanecarboxamide hydrochloride 

72 N43fSVamino-2rSVhydroxv-5fSU4-methoxv-3--(3-methoxvpropoxy^benzvn-6- 
methylheptvlV-2-phenylisobutvramide hydrochloride 

73 3-f3(SVamino-2fS)-hvdroxy-5fSVr4-methQxv-3-(3--methoxyoroPoxv)benzvn-^- 
methylheptyl}-1 .1-diethylurea hydrochloride 

74 N-f3(SVamino-2(SVhydroxy-5(SVr4-methoxv-3-(3-methoxypropoxv)benzylV6- 
methviheptyft-2-methoxv-2-methylpropionamide hydrochloride 

75 N43(S>arnino-2(S)-hydroxy-5(S)44>-methoxy-3-(3-methoxypropoxy)benzyn-6- 
methylheptvl>"2(R)"methoxvpropionamide hydrochloride 

76 N43(SVamino-2{SVhydroxv-^(SVr4-methoxv-^--(3-rnethoxypropoxv)benzvn-6- 
methylheptyl>-2(S)-methoxypropionamide hydrochloride 

79 N-f3(SVaniinQ-2fS)-hydroxy-5(SVr4-rnethoxy'^-(3-methoxypropoxv)benzvlV6-- 
methylheptyl}-2,2"dimethylbutyramide hydrochloride 

80 N-f3(SVamino-2(S)-hydroxy-5fSVr4-methoxy-3-(3-methoxypropoxy)benzyn--6-- 
methylheptyll-2.2-dimethylpentanamide hydrochloride 

81 N-f3fS)-amino-2(S)-hydroxy-5(SVr4-methoxy-3-(3-methoxvpropoxy)benzyn-6- 
methylheptvl>-2,2-<1imethvlhexanamide hydrochloride 

82 N43(S)-amino-2fS)-hydroxy-5(SVr4-methoxy-3-f3--methoxypropoxy)benzyl]-6- 
methylhepty[>-1 -trifluoromethylcyclobutanecarboxamide hydrochloride 

84 2-acetylamino-N43(SVamino-2(SVhydroxv-5(SVf4-methoxy-3-f3- 

methoxypropoxy)benzyll-6-methylheptyl}-2-methylpropionamide hydrochloride 

92 N-f3(S)-amino-2(S)-hydroxy-5fSVr4-methoxy-3-(3-memoxypropoxylbenzvlV 
methylheptyU-2-ethyl-2-methylbutyramide hydrochloride 

93 N-f3(SVamino-2rSVhydroxy-5rSVr4-methoxy-3-(3-methoxypropoxy)benzyn-6- 
methvlheptyl>-2,2-diethy|butyramide hydrochloride 

94 N-f3(S)-amino-2(S)-hydroxy-5(SVr4-methoxv-3-(3-methQxvpropoxy)benzyll-6" 
methylheptylV-2"CVCIohexylisobutyfamide hydrochloride 

95 N-f3(SVamino-2(S)-hydroxy-5(S)-r4"niethoxy-3-(3-methoxypropoxy)benzylV6- 
methylheptyl>"2-cyclopentylisobutyramide hydrochloride 
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N43(SVamino-2fSVhvdroxv-^fSVr4-methoxv-^-f3-methoxvDroDOxvlbenzvn--6-- 
methvlheptvlVI -Dhenvlcvclopropanecarboxamide hydrochloride 

N"f3(SVamino-2(SVhvdroxv-5fS)-r4-rnethoxv-3-f3-methoxvpropoxv)benzvn-6- 
methvlheptvl}-N"hvdroxv-2.2-<iimethvlpropionamide 

N-f3fSVarnino-2(SVhvdrQxv-5fSVr4-methox:v--3-(3-methoxvprQPOXv)ben2^^^ 
methvlheptvll-1-phenvlcvclobutanecarboxamide hydrochloride 

N-f3fSVamino-2(SVhvdrQxv-5fSVr4-methoxy---3-f3-methoxvpropoxy)benzyn-6- 
methvlheptyl>"1 -phenvlcvclopentanecarboxamide hydrochloride 

N-f3fSVarnino-2{SVhv droxv-^(S)-r4-rnethoxv-^>^(3-methoxvpropoxv^benzvn>-6- 
methvlheptvlV-2-(3-fluorophenvnisobutvramide hydrochloride 

N43(SVanriino-2(SVhydroxy-5fS)-r4-methoxy"3--f3-methoxypropoxv)benzyn-6- 
methylheptyl>-2-(3-hydroxyphenynisobutvramide hydrochloride 
143fS)-amino-2(SVhydroxy-5(SVr4-methoxy-3-f3-methoxypropoxv)ben2vl]-6- 
methvlheptyl}-3.3-dimethylpyrrolidin-2-one hydrochloride 

1-f3(S)-amino-2(SVhvdroxv-5(SVr4--methoxy-3-(3-methoxypropoxy)benzyn-6- 
methylheptyl>-3.3-dimethylpiperidin-2-one hydrochloride 

143(SVamino-2fSVhydroxv-^fSVr4-methoxv-3--f3-methoxvpropoxy)benzyn^- 
methylheptyll-3,3-dimethylazepan-2-one hydrochloride 
N-f3(SVamino-2fS)-hydroxy-5fSVr4.-methoxv-^-f3-rnethoxypropoxv)benzvlV6- 
methylheptyl>-2-(4-chlorophenynisobutyramide hydrochloride 

N43(S)-arnino-2(SVhydroxy-5(S)-r4-methoxy-3-f3-methoxypropoxy)benzyn-6- 
methvlheptyl>-2-(3-chlorophenynisobutyramide hydrochloride 

N43(S)-amino-2(S)-hvdroxv-5(S)44-rnethoxy-^-(3-methoxypropoxylbenzyl1-6- 
methylheptylVI -cyclohexylcyclobutanecarboxamide hydrochloride 

N43(SVamino-2fSVhydroxy-5fSVr4-methoxv-3-(3--methoxypropoxy)benzyn-6- 
methylheptyl>"2-f4-methoxyphenynisobutyramide hydrochloride 
N-f3(SVamino-2(SVhydroxy-6fS)-r4-methoxv-3-(3-methoxypropoxy)ben2yn-6- 
methylheptyll-2-(3-methoxyphenynisobutyramide hydrochloride 
N-(3(S)-amino-2(S)-hydroxy-5fSl-f4-methoxy>-3-f3-methoxypropoxy)benzyn--6- 
methylheptyl>-2-p-toly!isobutyramide hydrochloride 

N"f3fSVamino-2(S)-hydroxy-5fSVr4-methoxy-3-(3-methoxypropoxy)benzylV6-> 
methviheptyl}-2-m-tolylisobutyramide hydrochloride 

N-4'3fSVamino-2(S)-hvdroxv-5fS)-r4-methoxy-3-(3-methoxypropoxy)benzyn--6- 
methylheptyl>-2^(4-fluorophenyl)lsobutyramide hydrochloride 
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113 N-f3fS)--amino-2(SVhvdroxv-^(SVr4-methoxv-3-(3"methoxvprQpoxv)benzvn-6^ 
methvlheptvm2-piperidin-1 -vlisobutvramide dihvdrochloride 

114 N-f3(S)-amino-2(S)-hvdroxv-5(S)-r4-methoxv--3-(3-methoxvprQpoxv)benzvn--6- 
methvlheptvl>-2"morpholin-4"Vlisobutvramide dihvdrochloride 

115 N-f3(SVanriino-2(SVhvdroxv-5(SVr4-methoxv-3-(3-methoxvpropoxv)benzvll-6' 
methvlheptvll-1 -(4-chlorophenvncvclobutanecarboxamide hydrochloride 

116 N-f3(SVamlno-2(SVhvdroxv-5fS)-r4-methoxv-3-(3-methoxvpropoxv)benzvn-6- 
methvlheptvll-2-Gvclohexvloxv-2-methvlprQpionamide hydrochloride 

117 N43-arninO"2-hvdroxv-^-r4"rnethoxy-3-(3"rnethoxvpropQxv)benzvl1-6-methvlhepM 
(2-fluorophenyl)isobutyramide hydrochloride 

The starting material is prepared as follows: 

a) Methyl 2-(2-fluorophenyn-2-methylpropionate 

In a baked-out round-bottomed flask, 2.60 ml of dicyclohexylamine are dissolved under 
argon In 15 ml of degassed, anhydrous toluene. The solution Is cooled to O"* in an ice bath 
and 8.20 ml of butyllithium (1.6M solution in hexane) are added dropwise. The mixture is 
stirred at room temperature over another 15 minutes and subsequently admixed with a 
solution of 1 .28 ml of methyl isobutyrate in 5 ml of toluene. The reaction mixture is stirred 
over another 15 minutes. In a baked-out Schlenk flask, 0.117 g of bis(dibenzylideneacetone)- 
palladium and 1.77 g 'bf 1-bromo-2-fIuorobenzene are initially charged under argon and'the 
reaction mixture is transferred via cannula into the Schlenk flask. The dark reaction mixture is 
admixed with 0.060 g of tri-tert-butylphosphonium tetrafluoroborate and stirred at room 
temperature over 18 hours. The reaction mixture is diluted with 120 ml of dichloromethane, 
admixed with 20 ml of 1 M HCI and filtered through Hyflo. The filtercake is washed with 
dichloromethane (2x10 ml) and the aqueous phase is removed from the filtrate. The organic 
phase is washed successively with 1M HCI and brine, dried over sodium sulphate and 
concentrated by evaporation. The title compound is obtained from the residue by means of 
flash chromatography (S102 60F) as a colourless oil. Rf = 0.20 (5:95 EtOAc-heptane); 
Rt = 4.38 (gradient I). 

118 N-f3(S)-amino-2(S)-hvdroxv-5(S)-f4-methoxy-3-(3-methoxvpropoxy)benzvl]-6- 
methyl heptvl>-2-(1 H-indol-3-vnisobutvramide hydrochloride 

119 N-f3(SVamino-2(S)-hydroxv-^(S)-r4-methoxy-3-(3-methoxypropoxv)benzvn-6- 
methvlheptvlV2-pvridin"3-vlisobutvramide dihvdrochloride 
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120 N-f3(S)-amino-2fSVhvdroxv-^fSVr4-methoxv-<3-(3-methoxvDropQxv)benzvn-6- 
methvlheptvl>-2-ftetrahvdropvran-4-vnisobutvrarnide hydrochloride 

121 N-f3(S)-anniino-2(S)-hvdroxv-5fSVr4-methoxv-3-(3-methoxvpropoxv)benzvn-6- 
methvlheptvl>-2-pvridin-2-vlisobutvramide dihvdrochloride 

122 N-f3(SVamino-2(SVhvdroxv-5(SVr4-methoxv-3--(3-methoxvprQPoxv)benzvn--6-- 
methvlheptvl>-2-piperidin-4-vlisobutvramide dihvdrochloride 

The starting materials are prepared as follows: 

a) tert-Butvl 4-(1 -methoxvcarbonvl-1-methvlethvnpiperidine-1-carboxvlate 

0.052 g of methyl 2-methyl-2-piperidin-4-ylpropionate hydrochloride are taken up in 2 ml of 
dioxane and the mixture is admixed with 2 ml of 3M NaOH. The reaction mixture is stirred at 
room temperature for 30 minutes and 0.079 g of di-tert-butyl dicarbonate is added. The 
reaction mixture is subsequently stirred at room temperature for 16 hours, adjusted to pH = 6 
with 2M HCI and extracted with ethyl acetate (2X), The combined organic phases are 
washed with brine, dried over sodium sulphate and concentrated by evaporation. The title 
compound is obtained from the residue by means of flash chromatography (Si02 60F) as a 
colouriess oil. Rf = 0.45 (1 :2 EtOAc-heptane). 

b) Methyl 2-methvl-2-piperidin-4-vlpropionate hydrochloride 

0.1 15 g of methyl 2-methyl-2-pyridin-4-ylpropionate (CAS 79757-27-0) is dissolved in an 
autoclave in 5 ml of methanol. The solution is admixed with 0.35 ml of 1.2M HCI in methanol 
and 0.012 g of platinum(IV) oxide, and the reaction mixture is hydrogenated at 4 bar and 23" 
over 46 hours. The catalyst is filtered off through Hyflo and the filtrate is concentrated by 
evaporation. The title compound is obtained as a light brown solid. Rf 0.05 (200:20:1 
dichloromethane-methanol-25% cone, ammonia). 

123 2(R)-N-f3(SVamino-2fS)-hvdroxy-5(S)-f4-methoxv-3-(3-methoxvpropoxv)benzyn-6- 
methylheptyll-3.3.3-trifluoro-2-methoxv-2-pheny|propionamide hydrochloride 
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N-f3fSVamino-2(SVhvdroxv-5fS)-r4"methoxV'3"(3-methoxvproDQxv)benzvn-6- 

methvlheptvl>-2"n.2<tlhvdrospirQr3H-3.4-piperidin1"1Wnisobutyramid 

dihvdrochloride 

125 N-f3(S)-^minO"2(S)-hvdroxv-^fSVr4-methoxV"3-(3-methoxvpropoxv)ben 
methvlheptvl>-2-(cis-4-hvdroxvcvclohex-1 -vnisobutvramide hydrochloride 

The starting materials are prepared as follows: 

a) 2-(cis-4-Hvdroxv-cvclohexvn-2"methvl"Propionioacid 

0.200 g of 2-(cis-4-hydroxy-cyc[ohexyl)-2-methyl-propionic acid methyl ester are dissolved in 
4 ml of methanol. 4 ml of a 1M aqueous lithium hydroxide solution are added and the mixture 
is stirred for 16 hours at room temperature. The reaction mixture is then neutralised with 1M 
HCI and concentrated by evaporation. The title compound is identified from the residue by 
means of flash chromatography (Si02 60F) based on its Rf value. 

b) 2-fcis-4-Hvdroxv-cvclohexvlV2-methvl-propionic acid methyl ester and 2-ftrans-4- 
Hvdroxv-cvclohexvn-2-methvl-propionic acid methyl ester 

A solution of 2.0 g of 2-{cis/trans-4-hydroxy-cydohexyl)-2-methyl-propionic acid in 40 ml of 
methanol is cooled to O^'C. 20 ml of a 2M trimethysilyldiazomethane solution in hexanes are 
added dropwise and the reaction solution is left to stand at room temperature for 1 hour. The 
solution is concentrated under reduced pressure and the residue taken up in ethyl acetate. 
The solution is washed with saturated aqueous sodium carbonate solution and brine, dried 
over sodium sulphate and concentrated by evaporation. The residue is purified by flash 
chromatography (Si02 60F) to provide the title compounds as colourless oils, the cis isomer 
eluting first. Rf (cis) = 0.1 1 (1 :3 EtOAc-heptane); Rf (trans) = 0.09 (1 :3 EtOAo-heptane). 
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c) 2-fcis/tfans-4-Hvdroxv-<;vdohexvlV2-methvl-Droptonicacid 

2.690 g of 2-(4-hyclroxy-phenyl)-2-methyl-propionic acid (29913-51-7) are dissolved in 20 ml 
of water and 30 ml of 1M NaOH solution. 0.200 g of Raney-Nickel are added and the 
reaction mixture is hydrogenated at 50 bar and 150''C for 24 liours. The catalyst is removed 
by filtration over Hyflo and the filtrate is concentrated by evaporation. The residue is taken up 
in 200 ml of water and the solution neutralized with 1M HCI to pH 6. The reaction mixture is 
then extracted with dichloromethane (2x200 ml) and ethyl acetate (2x20 ml) and the 
combined organic phases are dried over sodium sulphate and concentrated by evaporation 
to provide the title compounds as a ca. 1 :4 mixture of cis/trans-isomers. The white solid is 
used for the next step without further purification. 

126 N-l3(S)-amino-2(S)-hvdroxv-5(SVr4-methoxV"3-(3-methoxvpropoxv)benzyn -6- 
methvlheptviy-2-ftrans-4-hvdroxvcvclohex-1 -ynisobutvramide hvdrochloride 

127 N-f3-amino-2-hvdroxv-5-r4-methoxv-3-(3-methoxvpropQxv)benzvl1-6-methvlheptvl>-2- 
fois-4-methoxvcvclohex-1 -vHlsobutyramide hvdrochloride 

The starting materials are prepared as follows: 

a) 2-fcis-4-Methoxv-cvclohexvl)-2-methvl-propionic acid 

0.200 g of 2-(cis-4-methoxy-cyclohexyl)-2-methyl-propionic acid methyl ester are dissolved in 
4 ml of methanol. 4 ml of a 1M aqueous lithiujp hydroxide solution is added and the mixture 
is stirred for 16 hours at room temperature. The reaction mixture is then neutralised with 1M 
HCI and concentrated under reduced pressure The title compound is identified from the 
residue by means of flash chromatography (Si02 60F) based on its Rf value. 

b) 2-(cis-4-Methoxv-cvclohexvn-2-methvl-propionic acid methyl ester 

0.500 g of 2-(cis-4-hydroxy-cyclohexyl)-2-methyl-propionic acid methyl ester (Example 125b) 
are dissolved in 5 ml of dry tetrahydrofuran. 0^120 g of sodium hydride (60% dispersion) is 
added in portions and the mixture stirred at 40''C for 1 hour. Methyl iodide (0.233 ml) is 
added and the mixture heated to 40''C for 5 hours. The reaction mixture is then cooled to 
room temperature, quenched with 5 ml of water and extracted with tert-butyl methyl ether 
(2x50 ml). The combined organic phases are dried over sodium sulphate and concentrated 
by evaporation. The title compound is identified from the residue by means of flash 
chromatography (Si02 60F) based on its Rf value. 



128 N-f3-amino-2-hvdroxv-^-[4-methoxv-3-f3-methoxvpropoxv)benzvn-6-methvlheptvl>-2 
(trans-4-methoxvcvclohex-l -vHisobutvramide hvdrochloride 
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129 N-f3(SVamino-2(SVhvdroxv-5(Sl-r4-methoxv-^-(3-methoxvDroDoxv)ben2vl1-6^ 
methvlheptvl>-2-cvciohexvl-2(R)-methoxvacetamide hydrochloride 

The starting material is prepared as follows: 
a) (RVCvclohexvl-methoxv-acetic acid 

An autoclave is charged with a solution of 1 .00 g of (R)-a-methoxy~phenyl acetic acid in 20 
ml methanol. 0.100 g of Nishimura catalyst are added and the mixture is hydrogenated at 4 
bar and 20''C for 1 hour. The mixture is filtered over Hyflo and the filtrate concentrated by 
evaporation to provide the title compound as a colourless oil. The crude material is used 
without further purification. Rf = 0.84 (150:54:10:1 dichloromethane-methanol-water-acetic 
acid). 

130 N-l3(S)-amino-2(S)-hvdroxv-5(S)-r4-methoxv-3-(3-methQxvpropoxv)benzvn-6- 
methvlheptvl>-2(R)-methoxv-2-phenvlacetamide hydrochloride 

131 N-f3(S)-amino-2(S)-hydroxy-5fS)-r4-methoxv-3-(3-methoxypropoxv)benzyn-6- 
methvlheptvl>"2(R)"methoxv-3,3-dimethvlbutvramide hydrochloride 

132 N-f3(S)-amino-2(S)-hvdroxv-5(S)-r4-methoxv-3"f3-methoxvpropoxv)benzvn-6- 
methvlheptvl>-3.3,3-trifluoro-2-methoxv-2-trifluoromethvlpropionamide hydrochloride 

133 N-f3(SVamino-2(S)-hydroxy-5(S)-r4-methoxy-3-f3-methoxypropoxv)benzyn-6" 
innethylheptyl>-3,3.3-trifluoro-2(R)-methoxy-2-methylpropionamide hydrochloride 

134 N-f3(S)-amino-2(S)-hydroxy-5(S)-r4-methoxy-3-(3-methoxypropoxylbenzyn-6- 
methylheptyl}-3,3,3-trifluoro-2(SVmethoxy-2-methylpropionamide hydrochloride 

135 N-f3(S)-amino-2(SVhydroxy-5(S)-r4-methoxv-3-f3-methoxypropoxy)benzyn-6- 
methvlheptvl>-2-cvc!ohexvl-3,3,3-trifluoro-2(R)>-methoxvpropionamide hydrochloride 

136 N-f3(Sl-amino-2(S)-hydroxv-5(S)-r4-methoxv"3-(3-methoxvpropoxv)benzyn-6- 
methylheptvll-2(R)-methoxy"2-phenylpropionamide hydrochloride 

137 tSI-f3(S)-aminO"2(S)-hydroxy-5(S)-r4-methoxy"3-(3-methoxypropoxv)benzyll-6- 
methylheptyiy-2-cyclohexyl-2(R)-methoxypropionamide hydrochloride 

138 N-f3(S)-amino-2(S)-hydroxy-5(SVr4-methoxy-3-(3-methoxvpropoxy)benzyn-6- 
methvlheptvll-l -methoxycyclopentanecarboxamide hydrochloride 

139 N-f3(SVamino-2(S)-hydrQxy-5(SVr4-methoxy-3-(3-methQxypropoxy)benzyn-6- 
methylheptyll-1 -methoxycyclohexanecarboxamide hydrochloride 

140 N-f3(S)-Amino-2(SVhvdroxv-5(S)-r4-methoxv-3-f3-methoxv-propoxyVbenzyn-6- 
methvl-heptvlV-2(RVmethoxy-^-phenvl-propionamide-hydrochloride 
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141 N-f3(S)-Amino-2(SVhvdroxv-5(S)-r4-methoxv-3-(3-methoxv-propoxvV 
methvl-heptvl>-2(RVmethoxv-butvramide-hvdrochloride 

142 N-f3(SVAminO"2(S)-hvdroxv-5(SVr4-methoxv-3-(3-methoxv-propoxv)-benz^^ 
methvl-heptvl}-2"piperidine-3(R.S)-yl-isobutyramide-diacetate 

The starting materials are prepared according to the processes described in Example 122. 

143 N-f3fS)-Amino-2(S)-hvdroxv-5(SVr4-methoxv-3-(3-methoxv-propoxv)-benzvll-6- 
methvl-heptvll-3-cvclohexvl-2(RVmethoxv-propionamide"hvdrochloride 

The starting materials are prepared according to the processes described in Example 129. 

144 N-f3(SVAmina-2(S)-hvdroxv-5(S)-r4-methoxv-3-(3-methoxv-propoxv)-benzvn-6- 
methvl-heptvlV2-piperidine-2(R.S)-vl-isobutvramlde-dihvdrochloride 

145 N-f3(Sl-AminO"2(S)-hvdroxv-5(SVr4-methoxv-3-f3-methoxv-propoxvVbenzvn-6- 

methvl"heptvlV2(R)-methoxv-2-methvl-3"Phenvl"Propionamide"hvdrochloride 

The starting materials are prepared as follows: 

a) (R)-2-Methoxv-2-methvl-3-phenvl-propionicacld 

1 .69 g of (R)-2-methoxy-2-methyl-3-phenyl-propionic acidmethyl ester are dissolved in 40 ml 
of methanol. 40 ml of a 1M aqueous lithium hydroxide solution are added and the mixture is 
stirred for 2.5 hours at room temperature. The reaction mixture is neutralised with 1M HCI 
and concentrated by evaporation. The residue is purified by flash chromatography (Si02 
60F) to provide the title compound as a yellow oil. Rf = 0.70 (35:13:5 dichloromethane- 
methanol-acetic acid). 

146 N-(3(SVAmino-2(SVhvdroxv-5(S)-r4-methoxv-3-(3-methoxv-propoxv)-ben2vn-6- 
methvl-heptvl)-2(R.S)-ftrans-2-hvdroxv-cvclohexvl)-isobutvramide-hvdrochloride 

The starting material is prepared as follows: 

a) tranS"2-f2-tert-Butvl-dlmethvl-silanvioxv)-cvcIohexyl]-2-methvl-propionic acid 
Imidazole (0.310 g) is added to a solution of 0.337 g trans-(2-(2-hydroxy-cyclohexyl)-2- 
methyl propionic acid (34440-72-7) and 0.682 g tert-butyl-dimethyl-chlorosilane in 7 ml of dry 
N,N-dimethylformamide. The mixture is left to stand at room tennperature for 2 hours and is 
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then warmed to 50'' for 12 hours. The reaction mixture is poured onto water (30 ml) and the 
mixture is extracted with tert-butyl methyl ether (2x50 ml). The combined organic phases are 
washed with saturated aqueous sodium bicarbonate solution (30 ml) and brine (30 ml), dried 
over sodium sulphate and concentrated under reduced pressure. The residue is taken up in 
9 ml of methanol and 3 ml of tetrahydrofuran and the resulting mixture is treated for 1 hour at 
room temperature with a 10% aqueous potassium carbonate solution (3 ml). The reaction 
solution is concentrated under reduced pressure to half of the initial volume and the pH is 
adjusted to 5 with 1M HCI. The mixture is extracted with tert-butyi methyl ether (2x50 ml) and 
the combined organic phases are washed with brine, dried over sodium sulphate and 
concentrated under reduced pressure. The residue is purified by means of flash 
chromatography (Si02 60F) to provide the title compound as white solid- Rf 0.64 (1:2 EtOAc- 
heptane). 

147 N-f3(S)-Amino-2(SVhvdroxv-5(S)-r4-methoxv-3"(3-methoxv-propoxvVbenzvn-6- 
methvl-heptvll-(3(S)-hvdroxv-cvclohex-1fRVvlVisobutvramide-hvdrochloride 

The starting materials are prepared as follows: 

a) 2-(3(S)-Hvdroxv-cvclohex-1 (R)-vl)-2-methvl-propionic acid 

1 .00 g of 2-(cis-3"hydroxy-cyclohexyl)-2-m6thyl-propionic acid ethyl ester are dissolved in 30 
ml of methanol. 30 ml of a 1M aqueous lithium hydroxide solution are added and the mixture 
is stirred for 16 hours at room temperature. The reaction mixture is neutralised with 1 M HCI 
and concentrated by evaporation. The title compound is identified from the residue by means 
of flash chromatography (Si02 60F) based on its Rf value. 

b) 2-(3(SVHvdroxv-cvcloheX"1 (R^-vl)-2-methvl-propionic acid ethvl ester 

3 ml of 1M tetrabutylammonium fluoride solution in tetrahydrofuran are added to a solution of 
1.00 g of 2-[3(S)-(tert-butyl-dimethylsilanyloxy)-cyclohex-(1R)-yl]-2-methyl-propionic acid 
ethyl ester In 3 ml of tetrahydrofuran at O^'C. The reaction is left to stand at room temperature 
for 1 hour and is then diluted with tert-butyl methyl ether (20 ml) and washed with water (20 
ml) and brine (20 ml). The organic layer is dried over sodium sulphate and concentrated by 
evaporation. The title compound is identified from the residue by means of flash 
chromatography (Si02 60F) based on its Rf value. 
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c) 2-r3(S)-ftert-Butvl-dimethvlsilanvloxv)-cvclohex-1 (R)-vn-2-methvl-Dropionic acid ethvl 
ester 

A solution of 21 ml lithium diisopropylamide (ca. 1M in tetrahydrofuran/hexanes) is cooled to 
-78*'b. A solution of 3.72 g [3(S)-(tert-butyl-dimethyl-silanyl-oxy)-cyclohex-1(R)-yl]-acetic acid 
ethyl ester (197091-18-2) in 20 ml of tetrahydrofuran is added dropwise over a period of 15 
minutes while maintaining the temperature at -78''C. The reaction solution is stirred for 30 
minutes at — 78^*0 and methyl iodide (1 .31 ml) is added in one portion. The reaction mixture is 
warmed to O^'C over a period of 30 minutes and is then cooled again to — 78''C. Lithium 
diisopropylamide-solution (21 ml) is added dropwise over a period of 15 minutes and the 
reaction mixture is stirred for 30 minutes at -78''C. 1 .31 ml Methyl iodide are added in one 
portion and the reaction mixture is warmed to room temperature over a period of 16 hours. 
The reaction mixture is quenched with 0.1 M HCI (50 ml) and is then extracted with tert-bulyl 
methyl ether (3x50 ml). The combined organic phases are washed with brine (50 ml), dried 
over sodium sulphate and concentrated by evaporation. The title compound is identified from 
the residue by means of flash chromatography (Si02 60F) based on its Rf value. 

148 N-f3(S)-Amino-2(SVhvdroxy-5(S)-r4-methoxv-3-(3-methoxv-propoxv)-benzyn-6- 
methvl-heptvlV-2-imidazol-1-vl-isobutvramide-dihvdrochloride 

The startinq material is prepared as follows: 
a) 2-lmidazol-1 -vl-2-methvl-propionic acid 

1 .54 g of 2-imidazol-1-yl-2-methyi-propionic acid ethyl ester (73828-88-3) are dissolved in 20 
ml of methanol. 20 ml of a 3M NaOH are added and the mixture Is stirred for 16 hours at 
60°C. The reaction mixture is then neutralised with 1 M HCI and concentrated by evaporation. 
The title compound is identified from the residue by means of flash chromatography 
(Si02 60F) based on its Rf value. 

149 N-f3(S)-Amino-2(S)-hvdroxV"5(S)-r4-methoxy-3-f3-methoxv-propoxvVbenzvn-6- 
methvl-heptvlV2-cvano-2.2-dimethvl-acetamide-hvdrochloride 

150 N-f3(S)-Amino-2(SVhydroxv-5(S)-r4-methoxv-3-(3-methoxv-propoxv)-benzvll-6- 
methvl-heptvlV2-(1-methvlpiperidin-3(R.SVvn-isobutvramide-hvdrochloride 



wo 2005/070877 



PCT/EP2005/050272 



-40- 

The starting materials are prepared as follows: 

a) 2-Methv!-2-n -methvl--piperlclin-3(R,S)-vl)-propionic acid 

0.200 g of 2-methyl-2-(1 -methyl-piperidin-3(R,S>yl)-propionic acid methyl ester are dissolved 
in 4 ml of methanol. 4 ml of a 1M aqueous lithium hydroxide solution are added and the 
mixture is stirred for 16 hours at room temperature. The reaction mixture is neutralised with 
1M HCI and extracted with ethyl acetate (3x50 ml). The organic phases are combined and 
concentrated by evaporation. The residue Is purified by means of flash chromatography 
(Si02 60F) to provide the title compound as a colourless oil, Rf 0.15 (150:54:10:1 
dichloromethane-methanol-acetic acid-water). 

b) 2-Methvl-2-n -methvl-piperidin-3(R.S Vvl)-propionic acid methvl ester 

0.370 g of 2-methyl-2-piperidin-3(R,S)-yl-propionic acid methyl ester hydrochloride (Example 
142) are dissolved in 0.5 ml of 3M NaOH. 2 ml of formic acid and 0.19 ml of formaldehyde 
(35% aqueous solution) are added and the reaction solution is warmed to 60''C for 20 hours. 
The solution is cooled to room temperature, neutralised with 3M NaOH to pH 8-9 and 
extracted with dichioromethane (3x10 ml). The combined organic phases are washed with 
water (1 0 ml), dried over sodium sulphate and concentrated by evaporation. The residue is 
purified by means of flash chromatography (Si02 60F) to provide the title compound as a 
colourless oil. Rf 0.19 (200:20:1 dichlormethane-methanol-25% cone, ammonia). 

151 N-f3(SVAmino-2(SVhvdroxv-5(SH4-methoxv-3-(3-methoxv-propoxvVbenzvn-6- 
methyl-heptvl)-2-(1-methvlpiperidin-2-vl)-isobutvramide-hvdrochloride 

The starting materials are prepared according to the processes described in Example 150. 

152 2-(trans-4-Acetvlamino-cvclohexyl)-N-{3(SVamino-2(SVhvdroxv-5(SVr4-methoxv-3- 
(3-methoxv-propoxvVbenzvl1-6-methvl-heptvft-isobutyramide-hvdrochloride 

The starting materials are prepared as follows: 

a) trans-2-f4-Acetvlamino-cvclohexvn-2-methvl-propionic acid 
0.200 g of trans-2-(4-acetylamino-cyclohexyl)-2-methyl-propionic acid methyl ester are 
dissolved in 4 ml of methanol. 4 ml of a 1M aqueous lithium hydroxide solution are added 
and the mixture is stirred for 16 hours at room temperature. The reaction mixture is 
neutralised with 1M HCI and extracted wit h ethyl acetate (3x50 ml) -the combined oi^anic 
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phases are concentrated by evaporation. The title compound is identified from the residue by 
means of flash chromatography (Si02 60F) based on its Rf value. 

b) trans-2"(4-Acetvlamino-cvclohexvl)-2-methvl-DroDionic acid methvl ester 

A round bottom flask is charged with 0.422 g of trans-2-(4-azido-cyclohexyl)-2-methyl- 
propionic acid methyl ester. 0.71 ml of thiocetic acid are added and the solution is stirred for 
1 hour at room temperature. After completion of the reaction, the reaction mixture is 
concentrated by evaporation. The title compound is identified from the residue by means of 
flash chromatography (Si02 60F) based on ite Rf value. 

c) trans-2-(4-Azido-cyclohexvl)-2-methvl-DroDionic acid methvl ester 

Sodium azide (0.761 g) is added to a solution of 0.898 g of cis-2-(4-methanesulfonyloxy- 
cycIohexl)-2-methyl-propionic acid methyl ester in 7 ml of N,N-dimethylformamide. The 
reaction mixture is warmed to 100°C for 16 hours. The mixture is cooled to room 
temperature, diluted with 20 ml of water and extracted with tert-butyl methyl ether (3x30 ml). 
The combined organic phases are washed with brine (20 ml), dried over sodium sulphate 
and concentrated by evaporation. The title compound is identified from the residue by means 
of flash chromatography (Si02 60F) based on its Rf value. 

d) cis-2-(4-Methanesulfonvtoxv-cvclohexl)-2-methvl-propionic acid methvl ester 

A solution of 1.00 g of 2-(cis-4-hydroxy-cyclohexyl)-2-methyl-propionicacid methyl ester 
(Example 125b), 1.38 ml friethylamine and 0.061 g of 4-dimethylaminopyridine in 20 ml of 
dichloromethane is cooled to 0**C. Methanesulfonychloride (0.50 ml) is added and the 
solution is left to stand at room temperature for 16 hours. The solution is poured onto 
saturated aqueous sodium hydrogen carbonate solution and the phases are separated. The 
aqueous phase is extracted with dichloromethane (2x50 ml) - the combined organic phases 
are washed with brine (50 ml), dried over sodium sulphate and concentrated by evaporation. 
The title compound is identified from the residue by means of flash chromatography 
(Si02 60F) based on its Rf value. 



153 2-f3fSVAcetvlamino-cvclohex-1(RVvn-N-f3fSVamino-2fS)-hvdroxv-^fSVr4-methoxv- 
3-(3-methoxv-propoxv)-benzvlV6-methvl-heptvlVisobutvramide-hvdrochloride 
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The starting materials are prepared accx^rding to the processes described in E)^mple 152 
starting from 2-(3{S)-liydroxy-cycloliex-1(R)-yl)-2-methyl-propionic acid ethyl ester (Example 
147b). 

154 N-f3(S)-Amino-2(S)-hvdroxv-5(SVr4-methoxv-3-(3-methoxv-propoxv)-ben2vl]"6- 
methvl-heptvll-2.2-difluoro-2-phenvl-acetamide-hvdrochloride 

155 N-f3fSVAmino-2(SVhvdroxv-5fSVr4-methoxv-3-(3-methoxv-Dropoxv)-benzvn-6- 
methvl-heptvlV2-cvdohexvl-2,2-difluorQ-acetamide-hvdrochloride 

156 N43(S)-Amino-2(S)-hvdroxv-5fSM4-methoxV"3-(3"methoxv-propoxvVbenzvn-6- 
methvl-heptvl>-2.2-difluoro-2-ftetrahvdn>pvran-4-vl)-acetamide 

Example 50: 




N-f3(SVAmino-2(SVhvdroxv-5(S)"r4-methoxv-3-(3-methoxvpropoxv)benzvlV6-methvlheptvlV- 
N-isopropvlmethanesulphonamide hydrochloride 

Analogously to method A, 0.046 g of tert-butyl {1(S)«-[1(S)-hydroxy-2-(isopropylmethane- 
sulphonylamino)ethy[]-3(SH4-methoxy-3-{3-methoxypropoxy)benzyl]-4-methylpentyl}- 
carbamate is used to prepare the title compound. 

The starting material is prepared as follows: 

a) tert-Butvl f 1 (SH1 (S)-hvdroxv-2-(isopropvlmethanesulphonvlamino)ethvn-3(S Vr4- 

methoxv-3-(3-methoxvpropoxv)benzvn-4-methvlpentvl}carbamate 
A solution of 0.050 g of tert-butyl {3(S)-[4-methoxy-3-(3-methoxypropoxy)ben2yl]-4-methyl- 
1(S)-(R)-oxiranylpentyl}carbamate (Example lb) in 1.0 ml of isopropanol and 0.277 ml of 
isopropylamine is stirred at 60^*0 over 3 hours. The reaction mixture is concentrated by 
evaporation to dryness. The residue is dissolved In 1 .5 ml of dichloromethane, admixed 
successively with 0.018 ml of triethylamine and 0.010 g of methanesulphonyl chloride, and 
stirred at room temperature over 1 hour. The reaction solution is admixed with water and 
extracted with tert-buiyi methyl ether (2X). The combined organic phases are washed 
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successively with 1M HCI, water and brine, dried over sodium sulphate and concentrated by 
evaporation. The title compound is obtained from the residue by means of flash 
chromatography (Si02 60F) as a slightly yellowish oil. Rf = 0.17 (1:1 EtOAc-heptane); 
Rt = 5.16 (gradient I). 

According to the processes described in Example 50, the following compounds are prepared 
in an analogous manner: 

Examples: 

69 N-f3(S)-amino-2(SVhvdroxv-5(S)-r4-methoxv-3-(3-methoxvpropoxv)benzvn-6- 

methvlheptvltmethanesulphonamide hydrochloride 
83 N-f3(S)"amino-2(SVhvdroxv-5(SVr4-methoxv-3-(3-methoxvpropoxv)benzvn-6- 

methvlheotvllbenzenesulphonamide hydrochloride 

85 N-f3(SVaminO"2(S)-hydroxy-5(S)"f4"methoxy-3-(3-methoxyprQPOxy)benzyn-6- 
methylheptyl>thiophene-2-sulphonamide hydrochloride 

86 N-f3(SVamino-2(S)-hydroxy-5fSVr4-methoxy-3-(3-methoxvprQpoxv)benzvll-6- 
methvlheptvlt-C-phenvlmethanesulphonamide hydrochloride 

87 N-f3(SVamino-2(SVhydroxy-5(S)-r4-methoxy-3"(3-methoxypropoxy)benzyn-6- 
methylheptyl>propane-1 -sulphonamide hydrochloride 

88 N-f3(S)-amino-2(SVhydroxv-5(SVr4-methoxy-3-(3-methoxypropoxy)benzylV6- 
methylheptyl>butane-1-sulphonamide hydrochloride 

89 N43fS)-amino-2(SVhydroxy-5(SVr4-methoxy-3-(3-methoxypropoxylbenzvn-6- 
methvlheptvl'l-propane-2-sulphonamide hydrochloride 

90 N-f3(SVamino-2(SVhydroxy-5fSVr4-methoxy-3-(3-methoxvpropoxv)benzvn-6- 
methvlheptvllcvclopropanesulphonamide hydrochloride 

91 N-f3(S)-amino-2(SVhydroxy-5fS)-r4-methoxy-3-f3-methoxypropoxy)ben2vn-6- 
methvlheptyftethanesulphonamide hydrochloride 

157 2-Methyl"Propane-2-sulfonic acid (3(SVamino-2(SVhydroxy-5(SVr4-methoxy-3-f3- 
methoxy-propoxy)-benzyn-6-methyl-heptylV-amide hydrochloride 

158 2-Cyclohexyl-propane-2-sulfonic acid(3(S)-amino-2(SVhydroxy-5(SVr4-methoxy-3- 
(3-methoxv-propoxyVbenzvn"6-methyl-heptyl}-amide hydrochloride 
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The starting materials are prepared as follows: 

a) 2-Cvdohexvl-propane-2-sulfonvl chloride 

2 mmol of phosphoroxytrichloride are added to a solution of 1 mmol of 2-Gyclohexyl-propane- 
2-suIfonic acid in acetonitrile and the reaction mixture is heated to reflux for 2 hours. The 
reaction mixture is cooled to room temperature, carefully quenched by the addition of water 
and extracted with tert-butyl methyl ether. The organic phase is dried over sodium sulphate 
and concentrated by evaporation. The crude titel compound is used without further 
purification. 

b) 2-Cvc[ohexvl-proDane-2-sulfonic acid 

10 ml of an aqueous hydrogen peroxide solution (30% wt) are added to a stirred solution of 1 
mmol of 2-cyclohexyl-propane-2-thiol in acetic and the mixture is then heated at 60^*0 
overnight The reaction mixture is cooled to room temperature and the solvent removed 
under reduced pressure. The crude titel compound is used without further purification. 

c) 2-Cvclohexvl-proDane"2-thiol 

1 mmol of thiourea is added to a stirred solution of 1 mmol of (1-bromo-1-methyl-ethyl)- 
cyclohexane [BRN 2424910] in methanol and the mixture is stirred for 12 hours at room 
temperature. The solvent is removed under reduqe^d pressure and the residue is then 
suspended in 10 ml of 2N NaOH and heated at 60^*0 for 3 hours. The reaction mixture is 
cooled to room temperature and extracted with tert-butyl methyl ether (3x). The combined 
organic phases are dried over sodium sulphate and concentrated by evaporation. The crude 
titel compound is used without further purification. 



No. 


Appearance 


Rf(system) 


Rt (method) 


1 


white powder 


0.13 (A) 


11.43(11) 


2 


white foam 


0.20 (A) 


3.47 (1) 


3 


white powder 


0.16 (A) 


3.21 (1) 


4 


beige powder 


0.06 (A) 


2.88 (1) 


5 


beige powder 


0.06 (A) 


2.88 (1) 


6 


beige powder 


0.04 (A) 


2.90 (1) 


7 


beige powder 


0.03 (A) 


2.90 (1) 


8 


beige powder 


0.19(A) 


2.95 (1) 


9 


beige powder 


0.12(A) 


3.17(1) 


10 


white foam 


0.28 (A) 


3.64 (1) 


11 


white solid 


0.10(A) 


3.13(1) 


12 


white solid 


0.03 (A) 


3.11 (!) 


13 


white solid 


0.08 (A) 


3.17(1) 
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No. 


Appearance 


Rf(systeni) 


Rt (method) 


14 


white solid 


0.20 (A) 


3.18 (1) 


15 


white solid 


0.11 (A) 


3.02 (1) 


16 


white solid 


0.12 (A) 


3.03 (1) 


17 


yellow solid 


0.1 1 (A) 


2.82 (I) 


18 


yellow solid 


0.14(A) 


3.04 (1) 


19 


yellow solid 


0.05 (A) 


2.86 (1) 


20 


yellow solid 


0.14 (A) 


3.18 (1) 


21 


yellow solid 


0.26 (A) 


3.21 (1) 


22 


yellow solid 


0.06 (A) 


2.90 (1) 


23 


white solid 


0.09 (A) 


3.00 (1) 


24 


white solid 


0.26 (A) 


2.98 (!) 


25 


white solid 


0.05 (A) 


2.93 (1) 


26 


white solid 


0.20 (A) 


3.02 (1) 


27 


white solid 


0.09 (A) 


3.08 (1) 


28 


white solid 


0.14 (A) 


3.16 (1) 


29 


white solid 


0.08 (A) 


2.98 (i) 


30 


white solid 


0.16 (A) 


2.96 (i) 


31 


white solid 


0.22 (A) 


3.15 (i) 


32 


white solid 


0.59 (A) 


3.36 (1) 


33 


white solid 


0.16 (A) 


3.01 (1) 


34 


white powder 


0.27 (A) 


3.31 (1) 


35 


white solid 


0.20 (A) 


3.07 (1) 


36 


white powder 


0.1 1 (A) 


3.14 (1) 


37 


yellowish oil 


0.88 (A) 


4.14 (1) 


38 


white solid 


0.22 (A) 


3.76 (1) 


39 


white solid 


0.22 (A) 


3.46 (1) 


40 


white powder 


0.14 (A) 


3.23 (1) 


41 


white solid 


a:i7(A) 


3.15(1) 


42 


white solid 


0.15 (A) 


3.15 (I) 


43 


white solid 


0.20 (A) 


3.53 (i) 


44 


white solid 


0.16 (A) 


3.52 (1) 


45 


white solid 


0.13 (A) 


3.73 (1) 


46 


white solid 


0.24 (A) 


3.15 (1) 


47 


white solid 


0.22 (A) 


3.18 (1) 


48 


white solid 


0.17 (A) 


3.73 (1) 


49 


white solid 


0.21 (A) 


3.42 (1) 


50 


white solid 


0.97 (A) 


3.59 (1) 


51 


white solid 


0.24 (A) 


3.40 (1) 


52 


white solid 


0.33 (A) 


3.73 (1) 


53 


white solid 


0.32 (A) 


3.85 (1) 


54 


white solid 


0.13 (A) 


3.05 (1) 


55 


white solid 


0.07 (A) 


3.06 (1) 


56 


white solid 


0.21 (A) 


3.75 (1) 


57 


white solid 


0.06 (A) 


2.86 (1) 


58 


white solid 


0.22 (A) 


2.86 (1) 


59 


yellowish oil 


0.20 (B) 


3.51 (1) 


60 


white solid 


0.12 (A) 


3.75 (1) 


61 


white solid 


0.31 (A) 


4.34 (1) 


62 


white solid 


0.15 (A) 


3.44 (1) 


63 


white solid 


0.22 (A) 


3.52 (1) 
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No. 


Appearance 


RKsystem) 


Rt (method) 


64 


white solid 


0.69 (A) 


3.87 (I) 


65 


white solid 


0.24 (A) 


3.72 (1) 


66 


white solid 


0.27 (A) 


3.33 (1) 


67 


white solid 


0.25 (A) 


3.28 (1) 


68 


yellow oil 


0.12(A) 


3.23 (1) 


69 


white solid 


0.12 (A) 


3.30 (1) 


70 


white solid 


0.33 (A) 


3.64 (1) 


71 


white solid 


0.32 (A) 


4.18(1) 


72 


white solid 


0.45 (A) 


4.15(1) 


73 


white solid 


0.29 (A) 


3.63 (1) 


74 


white solid 


0.29 (A) 


3.47 (1) 


75 


white solid 


0.30 (A) 


3.38 (1) 


76 


white solid 


0.30 (A) 


3.39 (1) 


77 


white solid 


0.09 (A) 


3.27 (1) 


78 


white solid 


0.12 (A) 


3.40 (1) 


79 


white solid 


0.76 (A) 


3.90 (1) 


80 


white solid 


0.76 (A) 


4.15 (1) 


81 


white solid 


0.76 (A) 


4.39 (1) 


82 


white solid 


0.76 (A) 


3.96 (1) 


83 


white solid 


0.61 (A) 


3.84 (1) 


84 


white solid 


0.60 (B) 


3.17(1) 


85 


yellowish oil 


0.52 (A) 


3.77 (1) 


86 


yellowish oil 


0.52 (A) 


3.84 (1) 


87 


yellowish oil 


0.49 (A) 


3.52 (1) 


88 


yellowish oil 


0.51 (A) 


3.74 (1) 


89 


yellowish oil 


0.33 (A) 


3.52 (1) 


90 


yellowish oil 


0.39 (A) 


3.48 (1) 


^"'91 


yellowish oil 


0.41 (A) 


3.36 (1) 


92 


white solid 


0.43 (A) 


4.08 (1) 


93 


yellowish oil 


0.36 (A) 


4.28 (1) 


94 


white solid 


0.55 (A) 


4.49 (1) 


95 


white solid 


0.28 (A) 


4.27 (1) 


96 


beige solid 


0.10 (C) 


4.03 (1) 


97 


white oil 


0.38 (A) 


3.84 (1) 


98 


beige solid 


0.10 (C) 


4.13 (1) 


99 


beige solid 


0.09 (C) 


4.32 (1) 


100 


white solid 


0.44 (C) 


4.12 (1) 


101 


white solid 


0.29 (A) 


3.64 (1) 


102 


white solid 


0.05 (C) 


3.60 (1) 


103 


white solid 


0.04 (C) 


3.85 (1) 


104 


white solid 


0.05 (C) 


4.01 (1) 


105 


white sohd 


0.37 (A) 


4.32 (1) 


106 


white solid 


0.35 (A) 


4.31 (1) 


107 


white solid 


0.33 (A) 


4.47 (1) 


108 


white solid 


0.1 1 (A) 


4.04 (1) 


109 


white solid 


0.12 (A) 


4.07 (1) 


110 


white solid 


0.42 (A) 


4.25 (1) 


111 


white solid 


0.39 (A) 


4.25 (1) 


112 


white solid 


0.25 (A) 


4.18 (1) 


113 


white solid 


0.41 (A) 


3.18 (1) 
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No. 


Appearance 


Rf(system) 


Rt (method) 


114 


white solid 


0.26 (A) 


3.03 (1) 


115 


white solid 


0.31 (A) 


4.38 (1) 


116 


white solid 


0.50 (A) 


4.44 (1) 


117 


white solid 


0.21 (A) 


4.04 (1) 


118 


white solid 


0.26 (A) 


4.00 (1) 


119 


white solid 


0.21 (A) 


2.97 (1) 


120 


white solid 


0.30 (A) 


3.54 (1) 


121 


white solid 


0.19 (A) 


3.05 (1) 


122 


white solid 


0.15 (E) 


2.97 (1) 


123 


white solid 


0.33 (A) 


4.26 (1) 


129 


white solid 


0.24 (A) 


4.15(1) 


130 


white solid 


0.33 (A) 


3.83 (1) 


136 


white solid 


0.07 (C) 


4.03 (1) 


140 


white solid 


0.35 (A) 


3.93 (1) 


141 


white solid 


0.28 (A) 


3.48 (1) 


142 


white solid 


0.11 (E) 


3.03 (1) 


143 


white solid 


0.07 (C) 


4.39 (1) 




white solid 


0.13 (D) 


3.07 (1) 


145 


white solid 


0.07 (C) 


4.05 (1) 



Thin-layer chromatography eluent systems: 

A dichloromethane-methanol-25% cone, ammonia = 200:20:1 

B dichloromethane-methanol-25% cone, ammonia = 40:10:1 

C dichloromethane-methanol-25% cone, ammonia = 200:10:1 

D dichloromethane-methanol-25% cone, ammonia = 200:40:1 

E dichloromethane-methanol-water-cone. acetic acid = 150:54:10:1 



